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ZQM;T‘T:“_ . 4Jecva§:§T>*Eﬁé module The probTem(§01v1ng strategy

w—/ ks‘t’/
:t1t1qd "qyess and T 1s a process that cons1sts of at. Teast’ the

o foHow1ng steps - *v Y - L.

P'{ake a guess. ‘ B o | ’ | BRI o

(_-_/; | 2. Check the guess. " . | - '. - -“;/.‘ ‘." | "‘
S s s the first gues\to make a better guess.” '4 R

\

. 4 RepeatJ3 - e \ I
“'.Th1s strategy was selét’ed/by MPSP as\}he f1rst one to us for test’(ng C

the feas1b111ty of deveTop1ng 1ns.truct na1 mater1aTs to teach probTem—
"soTvmg strateg1es-) The process given above is not descr1bed in- the

) N . teachers bookl1ét. In-an attempt tq. deterr&nne whether th1s process was

_» rv~‘

\ erviews (1) what they perceWed to be the obJect1ve of e modu]e and

\) (2) if the mat)r']als vere congruent w1t'n that w;.lectwe

/ Most of the teachers 1dént1f1ed the obJectwe of the modul‘pe td be’" .

,

a process similay to ét(ﬁ one gwen above \These ;ame-teachers “Hso ,
feTt that the process was present 1n the 1n§truct1ona1 &?ooklet . How—

evergj@\did ffe] 1t was hecessary to 1dent1fy that process for the

~ ~ stud nts and cont1nuaHy reinforce its use throughout the” exper’Tences N
.. : - . \
- wfth the problem deck. . . ' e SN &
S 111 Problem card selections. TabTes 12 13, and 14 were

* 'deVeToped for the purpose of 1dent;fy1ng trends in the probT,‘em card
. s

sel ect1ons The foltowing observatjons: seem most sahent with respect

_ . \ .
_to thg seTe-ctwns ' I . - .% /

;TabTe 2o

Y

‘T. The mu]t1p1e cond1t1on probT ems (V) Were attempted Teast 1n,hoth

-

. o
. trials among the four probTem types ',":@J . L

- .- '-‘,-'::-‘5 \ . N 1‘1 rf‘ )

N o v g
u ‘ - , .p;’ (‘ . | s &:"A . : . \.5. ]
. [ o L . : e

ev1dent in the moduTe “the Tr1aT/II teachers weré. asked dur1ng 1nd1V1duaT

jm



'
] .

3. The diagram I(D) and meaj u,rement (M) probI ems were pttempted most

e

frequent]y 1n ‘both tr1a]s £ The measuremeht’ prob]ems in Trial I

T o 'were attemptat(a much greater number’ of times than the other probIem
T o '
types JThis 1s 1nterest1ng s1nce the measurement Iesson was the »

1east popuIar one accor“d1ng to teacher reports R
.~ Table1d . . . . - N
?\ ) v“. : AR \\ § ' o
,4. For both tr1aIs the percent ‘of the tot d\ numeJof probIems attempted LT
v :

' T for eacthprob'lem! t}pe 1s very cIo‘Se to the percent of the totaI prob-
S

_ Iems av;hﬂabIe in the deck of that type AL S . N
~ s, Mear y/‘half of .the prob]ems attempted durmg Tr1aI1 I are at ‘the b1 ue- X
(eas1ést ) 1evel of d1ff1cu1ty o Cor C ¢ '

Table 14 - L E ' S

6. For Tr1aI I, as the IeveI of d1ff1cu]ty fincreases, the percent of
: .
the obIems rated hard‘E;:r/eaws Fomea] II the wh1te prob-

J ’ Iems weré. rated the most difficult. Nhen" the résuIts for bpth tr1aIs
: archombmed ‘the greén, prob]ems ::f“re rated the hardest ﬂoIIowed by
1 the whlte cards, hot” red anes as one_ would expect B
7. The Trial I students rated a, h1gher percerftage of the probIemd

N v
° / "hard," than digd the Tr1aT 11 students,_ T/h1s observat1on in Ta\I)e I4

@ is supported by the verba] feedbaclgafrom the\teachers that thelprob-
: \

N %) Iems in the deck seemed d1ff1cu1t for the students \}e teachers 1n
| Tr1a1 II d1d not ment1on that the probIems in the deck appeared to

be too d1ff1cu t for the students. The numbers of teachers at each

- gra’de Tevel wze)/ery s1m11ar_/or both tr1a1s ’ T L

8. The parcentag of probIemS rated as "hked" for eac\h probIem type

4 : . - . -
s are nearIy the same e

<.
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| The data_in this section related-to the organlzation and content of

) 3 . . . . N . ‘e v'.“‘
.7/ the module was drouped into three categor1es: (l).ed1tor1ah changes,

2) object1vés of the module, and (3) problem,ard selections. \ The

J. -
.data analys1s in th1s section suggests the follow1ng recommendat1ons/

o ents related to the oﬁaniza’twn and content of the module (spec1-

fi thé second traan

‘l

1y, the oné used fo
In truct1onal Booklet T L _ o .' I |

) 1.°1A discuss1on concern1ng h role of "Guess and  Test" in problem
}?4 soTving should.be 1n;lud:Z;§ﬁ\the'teacher'sibooklet“or premodule*j d
- Jactivities. N e .o :
2. [he "overv1ew" of\each lesson should relate the obJect1ve of that
’ 3 esson to the overall obJective‘ i.el, the}"Gugss and Test" strategy
. | 3; t appears that the teachers that_used th1s module\mre able to |
~; " o T ent1fy for the mgst part thd "Guess and- Test" process 1n‘the

o oklet.
4't continually review that process wh1le;the students were oTv1ng_
== the problems in the: deck. Since all the teachers-did not dentify

should ,be included. This recommendation is closely rela edato .

er

_ fo t of the booklet
\\ Y The teacherip notes were qu1te appropr1ate for tﬁe teachers 1n
v Trial 11\‘, s “ ' .
\c/froblem Deck . = e, .

6. The‘alphameric code on the - problem cards should” be explained in

.. the teacher's booklet., -° o ' T

. . v _ : ,
: a | " .

Those same teachers ment1oned that they found 1t necessary -

‘this process, a detailed discussion of the'PGUess and Test" strategy

i
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B Tab]e 12 . &&_\\\
Tota] Number ‘of Problems Attempted by Students Y.

h ; "at Each Level “of D1ff1cu]ty and Problem Type ,
‘ “Trial I (N=5 classes) o 2
'll * . - v' Q .

- Difficulty - Problem Type SR S
Level-# T BN A L Vv . Total
blye -~ " 229(4)% - 367(6) 473(9) 208(4)
yellow . [114(9) . 84(6) 180(8) 147(8)‘
white - B2010) - 110(85 . 122(8) 64(5)
red ' 929 - T6a(s) - L 98(9)  -64(s) .
green N 6617) | 42(5) 71(7) ;36(5) N

- Tota] ( ' 633(41) < 666(38)  -949(33)  519(28)

. . . Trial II &5 c]assef)b o
blue 97(4) 218(6) - 2046%)' "58(7)" ]
ye]Tow | 79(9) . 107(8)-+ 106(8)" 99(8) ' 382!31)
white . f o 133(10). | 49(8) 73(8) ih 46(5) 301(31)
red . 68(9) - " 82(8) . 79(9) - ’1%39(6)1 .318(32)
| gheen‘ 'i , %5(7) - 59(5) . 2;’%) "tf’léfQ)-—‘\; 124(24 )
S 4d%cgt) | 515(39)  490(33) 295(28) 1702(13;%‘

.Tqar]

Total- number of problems ava11ab1e at each ]evel _
b ya1f of a1l the data for one c]ass 1q Tr1a1 II was t for

that Tr1a1 . _ #
w ,
.\ e v L
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Table 13 : "

A v “Pertent' f Total Number of_Prob]ems‘Athmpted.'“
'7,(' - 7. for Each Difficulty Level and ProblemiType :
| C Trial I ¢
\ "D1fFicu1t} —___Problem Type o ' .
-Level . C L) M v . Total
/bl 0 (22 13(5) 17(\7). _8(3) - as(17)
’%\ Cyellow . 4&(7) .. 3(5) 7(6) _ 5(6)  19(24).
0w N white < 5(8), 4(6) -+ -5(6) 2(4) - 16(24)"
- red 37) 26 4(7) 2(5)  11(25)
green . 2(5) 2(4) . 3(5) 14 8(18)
\  Total . 22(29)"  24(26) - s6(31) . 18(22) . 100(108)°
? c ' " > . \ - [ - - ~
o . . _ . ' Tr"la'|°‘II ’ h "‘- . * ‘
"s . L I. ’ ’ r . . . . . 3
~f blue . T 6(2) - 13(8) 12(7y - 3(3) L 38(17)
\ K ) ' » . ) . o8 "' .
- yellow 5) .t gE . 6(6) Cs6) I 22(24)
white  8(8)  M6) . 4(6) >~ wa(s) - 1a(2a)
R v amy ste) s \5-(5), e s
<. . green A(5) 34 . 28) @) 7(18)
©Total T 24(29) | 30(26)  29(31) [ 17(22) . - 100(108)" -
. - ~a Percenf bf tota];pkpﬁlems available at each'1éve1.-. i
' b Greater than 100 due to rounﬁi&g error. =
[ . . ’ C -,
IR S S
» .- , /\‘/\ ‘
i ' )
V‘ 1y F
AR
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. _— Table 14 R
‘Percent of Problems Rated as Hard and .Di11ked o
at Each Level of Difficulty and Problem \Type L/
T " Trial 1 - |
Difficulty Problem Types L ' :
Level 6. D .M V ;¢ . Total
blue’ 10,142 13,14 6,22 10,15 9,13
yellow . * 11,10 7,6 8,7 > 512 8,9 J
_white 12,14 11,12 16,13 M,174 13,14
red 22,13 13510 19,9~ 27,5/ *-20,9
“green 48,23 20,24 39,21 42,22. 38,23
Total - LIS - 14030 0 18,04 16, 18,14
. - ; T Q> " L) - . N - ’/ - . v‘
N8  Trial 11 /oy |
AN /e . »
) n - . - P ra ¢ e .
blue 5,7 45 23 / 53 4,4
yelTow 12,10 13,17 Y /o )2me ™ 1
white > 14,M7 11,9 15,13 L 20,13 7 322,11
red- R AR N PATU < R I -F )
‘green 14,9 28,12 0,8 . *17,0-  .18,10 .
. Total 11,9 9,9- 45 15,10 > V11,8
L n t !
' R *Total \ / N '
. . /
blue’ R 9,10 - é/ 403 8,9 7,9 -
yelloi 12,10 10,12 5,4 13,15 ~o00b - -
“swhite 13,13 T 1,m /0 16,15 16,15 23,13 .
red . 17,117 9,97/ Y 12,9 15,8 15,9
green’  , 31,16 24,18~ 120,15 30,11 28,17.5
~ Total 16,02 12012 1510 17,12 15,11
.v . a o S ! . // ] : ) ’4_ ) : T ; '
' The ﬁrst‘numbew&’:‘ndwates the ‘percent%f students that indi-
cated that probtems 'in/ these categories were "har ", and the
second number that they were "difficult". The percent rat
V'easy" and "1iked" can-be found by subtracting each of the
_ niimbers respectively from 100, ' o '
SN / ’ \‘
K L

~
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LS

— L . . . *

. . - : ' N
7. Forw each problem type the percentages of problems rated ‘as "liked"
/ L - ,;‘ s \

K . . e

e nearly the same. ,"

v . . Cox

. 8; The specific d1ff1culty rat1ngs for the white problems should be

considered. 0verall, these. problems were rated more d1ff1cult than

R thefrldipnéb]ems. - L ff:‘f: N
. / N % o ‘Q’__;: ~\—"} R oo - .
t. Effecti o xE Lo o !

1. Teacghr Ju;gment ~ Phis sect1on of the report w1lL be pr1-

marlly concerned‘ihth the data from t module qu1zzes related to stu- -

dent performance Stu ent performance was. assessed d1rectly through

module qu1zzes a

Dur1ng the in- S rv1ce sess1ons and/or 1nd1vaduaa 1nterv1ews the teachers

ind1rectl9 through collectwe teacher Judgmfnt

were asked what they bel1eved to. Le the most SucCEszul attr1butes of

_-the modul\i The follow1ng comments are a selectmqn of those rece}led K A
al

o thoughts o G

) -» -

. : 2 b L 2 :
from Trials I and II : - Y _ BRI

-1t made students th1nk aboutswbat theyvare read1ng and ahalyze the1r ¥ g;

- l

The enthus1asm ande1ll1n:7ess of the stu\’nts to tackle problems
It made the students th¥n - o o : o

It gave the students a w1ll1ngness to guess " ,/(i i . ¢
‘ . » o

. . .
v f PR Y

Problem ca?d format .

‘.Tr1al I i L - ST e
» . - .

i ~ ft made the k1ds th1nk d1fferent1y and real1ze there is frequently

A,

. - Students of all .ability levels found

more than one solut1on to a problem SR o

- Format of the materials, that 1s, a booklet followed by a problem g;\j; S

~ . Al f
<

’ . : /‘\ . .‘ .
1\\' | T .
ccess withlthe module. '\S\*

- Att1tud1nbl ga1ns T 4

- Interest1ng problems

. a L .W f\ ' L\
. )K o 9" . N
- N g D IUO

.. 0
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- Ieve]s * It“appears that the mo»&je may have had a pos1t1ve effect

B ass1stance of one of the module deve]opers from the Un1vers1ty of -

99 .»

. ~ . . L - 4 . N :
Y ; Lo " B A . . -
. , , e o
. _ " . ‘\

Clear]y, most of the comments above are related to d1mens1ons,of ///

R effect1veness other than student performance Somekof d1mens1ons
~—,

/

reflé!ted 1n the above comments are (1) att1%udes, (2 )/format of the N
mater1aIs and (3) the appropr1ateness of. the moduIe'for aI] ab1]1ty

on many d1fferent areas.

£

' ff'f“ ~ Module qu1zze¥ The modu]e qu1zzes used for the evaIua—,.

t1oﬁs were deve]opedfby the MPSP evaluat1on staff at Ind1ana w1th the

Nor}hern Iowa UNI) For Tr1aI I, 51x forms a qu1z were adm1n1stered

as” a.post test onIy to 212 studentiijgat par 1C1pated 1n the trial 133
(exper1menta} group) and 74—s dents that d1d gqt,part151pate contro]
group) For Trﬁa] 11, four forms of a qu1z were admiﬁ1stered as a |

pretést - post test to 225 students ) "ControI" studehts were not 'sed
for Tr1aI II o K ' - _' SR ;‘.‘ | @&J i}?

: L, A @ N
anaIyses of the quiz results are 1ncPuded in th1s

i
Four separ

L e
sect1on. T e qulz pesuf%s were anaIyzed by obJect1ve and grade “%;’ S
& ﬂeve] p"" o . | ft&;;
(]) for both tr1§¥s combined, e
(2) across tr1gls, - o ; ) ol
(3) for ‘each tr1a] separater, S o ' r ;,

(4 with respect to the problem card seIectlong? - «
A- spec1f1c cr1ter10n level for successful performance was not estabI1shed
—

Rather the - quiz resu]ts were exam1ned for\any trends that suggested

/ '
T changes 1n the module. . ra

-

* In the gectmn on organ1zxton and content, it was ment1oned that
a1l I teachers found\the content of the module too difficult

€« , theTr
o for low-ability students. In contrast, three teachers in Trial II

(two fourth and one sixth) commented}that the material ‘was appropriate
for all ab111ty IeveIs o ) -

) ¢ g

- N
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~ : ‘

' . trend is present\tm the classes 1nv01ved 1n both tr1als, it 1s(tmost

g '/7 obvious in Trial I (see Tagles 17, 18, and 19) In an attempt tojidentify

a cause for this trend the SCOrps on "the Stanford “‘Achievement Test JSAT)

v

-, for each c]ass were ana]yzed *ITable 15 shows thatt the mean sc’ores for: g
| (1) the fourth and fifth-grade c asses ar qu1te x:lose for both
tr1als whﬂe ‘the S1xth grades Scores. are the h1ghest ' ‘
. K/ : ( ) Trial I, tNe mean SAT sg:qre ..fdr the’ fourth-gra s (teachers 40,
| 13, & 23) is 23, 5 and %3. 7 for the f1fth—graders. \ |

y -

;M; . ﬁ'mal I, the mean SAT score. for the fourth-graders is.50. O,and |
- , ~N

R 58 0 for the fifth- graders.) | .-
' _'~->/f - (4) Tma] I the mean SAT score for the seven teachers is 49, 6 and L
~\, N for Trial 1I, 65.6. N \ :
Lo S Tab]e‘l/ ’ L |
Y . * Mean @Eted SAT\Scores for the Classes ~ . ' .
B : Uset-in the Angjyses of the Quyzzes/ o Y,
R —— ¥ .. ‘ S

D 'meidl 1 NN Teal Il .
W~ . Mean ‘ Y Mean .

£

Teacher Adjusted ~  Teacher ., .- . -Adjusted - .
“Mamber . GradeJ SAT - Number ~Grade SAT
" .40, L . S
P 13 L4 A AR IR / /\v
e s T (I
5. 5.8 02 s v 62 S
B SR L R A S
22, 5 xo2 o T4 I
2%, - 6 - 6 - 2 6 - 72, .
T e T2 20 Y6 K1) BEE ,
"7 3 Missing data, —~ ' R
- s S ng a \° i / . : ) ¢ '
CTo * The SAT was. adm1n1st"er‘ed at the begmmng otf the sqhool yga\r/a?\
- - . one of the ‘summative eva1u&t1on instruments ‘of MPSP. _




R T A o4 RS (1)
. l . ' . N . . e ; ;‘ ] - 5 i | ._, | l B .‘.
0L These four observat1ony are reffected for th;ZVOSt part in the-—.,“v -
; L l R P b
5 =;‘qu1z resuIts for the two«tr1aIs == With reg rd to the f1rst observa-vz”ﬁ”" :

~

't1oh the s1xth grade performedcthe hyghest in Tr1aI II but scored

: rower than the fourth graders in Trial I dsee Table 17) For observa—

the d1fférence for Trial II 1s onIy 4..5. percentage;po1nts, and tﬁ\;
TR ,fourthhgrade meanﬁ"or bofh tr1aIs are nearIy the same (50.5 for Tr1aI I
.versus Sﬁ 9 for Tr1aI II) :TabIes 17 18 and 19 sEpport the fourth .

-

observat1on in that the means for the Trial II classes are generaII
;"\ p o -"
" higher than the means’ from Trial I. S j////

, N :
: This-anaIys1s con&ern1ng the obserded trend in the performance
} N ¢ B

,_'I . of the f1fth grade students gbes not d1rect1y contr1bute to sugges-"

R,

t1ons for rev1s1ng ¢h1s moduIe However the anaIys1s does show that

for these teachers theﬂmeaq SAI scores for each grade appean'to be. j.-f |

> o

reercted in the performance on, the moduIe qu1z S1nce ong purpose
NG :
for deveIop1ng the moduIe quiz was to construct an evaIuat1ve 1nstru- .

éent\\oyaccomg@ny ﬁﬁe f1naI vers1on of the moduIe further anaIys1s &
’ N
of - a po§s1b1e 1nteraét]on between the-SAT scores” and the(;cores on-

U the moduIe unz would contr1bute to estabI1sh1ng the. vaI1d1ty of the ';h

J 'vmoduIe qu1z The act1v1t1es requ1red to carry out th1s recommendat1on | s
»

: @
© - were not performed by the MPSP evaluat1on staff due to the term1nat1on

'of the proaect - g'f‘, . ;‘_: o . oo S s

s ; ' -~
For both tr1aIs comb1ned TabIe 16 shows that the mean percent of

\ ¢ -,
(i:inrect squt1ons on aII forms of the modu]e quiz for both tr1aIs is = T

- . B . !

51 0 percent e .
o *° The‘fourth- and fifth‘grade;students-were administered different R
R “ . tests for- Trial I. - o ‘ _ S ~ -
. / ) . S g . . ] o 4 1
‘ SN . ,,s . e oo . | oo
. - . : | -




N P . : A ! " T V . . ]02.
¢ fv S~ O .

3 The h1ghest performance wé&’on the f1r§t obJect1ve re]ated to. - .{j{l:i.
}”"computat1on" (71. 6%) “and the Jowest performance was on the 1ast _4*’
'pproblem on the qu1z (30 0%) On all except one form,of the qu1z the L"

L | 1ast proBTem is a mu1t1p1e-cond1t1on prob]em However the type of Ls'pij“dif
- 'muht1p1e- nd1t1on problem that was se]ected for ‘the dast prob]ems B \
. }, K//nm ar to only ‘eight of the 28 mu]tﬁple cond1t1on problems ln’rf‘f ; §
- <« the deck Also these e1ght prob]ems were attempted a tota] of 250 d:"‘
- t1mes wh1ch is on‘y six percent of tﬁe tota] attempts n the other i
fhand the items used for obJect1ve two 'mu1t1p1e cond1t1ons, are"s1m11ar

',to the maJor1ty of mu1t1p1e cond1t1on prob]ems 1na§he deck These ;ﬂ‘
fﬂ\)problems make up 27 percent of‘the tota] number of prob]ems attempted T
Tn““performance re]ated to obJect1ve tw0zwas somewhat h1gher (47 8%) |

‘ than the performance on the last pr5%1ems (30 0%)

Yoo Tabl‘e 115 ,‘f_x”'-r " ) S - ” . -
P o Quiz Resu]ts by ObJeCt'I'V,B 2 ¢Grade T PR
R R Level for Both Tr)a]s C; b1ned ' S
. _hft . Grade’ L o
Objective ‘9. - 4 (N=I7J) L,, 5 (N-136) R 6 (N—126) ;. Mean
— - g C aq'. —
* Computation " .- 75.6 e 67 o B3 3. ¥;h' 71.6
- '., Multiple - I e 4}’ A‘ T c : Lo
Conditions: -~ 60.6°" 7 7 <'~38 1 : ';54 7 - 4‘ - 47.8,
.- Diagrams 489 - 408 "f_-~  56.0° . 48.6
- Measurement 84.2° - - 535 ' .7 ~‘_;‘6g,8 . 5618
. Solvea . .o . o s L R
.+« - Problem Us1ng o S R Z) T e o
“ 1.  Guesstand Test 1 36.8° - . 27,5 .. 25.8 - 30.0
' Mean - 0 5.2 '4§.3?.'~,_ - 54.3 - .81.0

T — 3 ' .
S1nce the prob]ems used for the 1ast 1tems on the qu1zzeS'are a]so,

- “rd :'-4 '4

.
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”be d1scussed later in th1s sect1on

N . ]
that the mu]t1p1e-cond1t1on prob1ems wene\/ytempt/d the Jeast number
,of t1mes in. both- trva]s The data in Tab]e 16, together with the‘“

frequency of card se]ect1ons, suggests that the number of cards at-

tempted is reflected in ‘the performance on the qu1Q This po1nt wil
, | ;ef ¢
" _

Across Tr1als Tab]e 17 shows that the performance of" the Trial

;’studentéhﬁn the module quiz was h1gher than that of the Trial I stude

1y

f- each grade 1eve1'co]]apsed across. obJect1ves,=.

- edch obJect1ve coTﬂapsed acro s grade level, and

v

o gl R
5 th1rteen of the f1ffeen mean 5t eacl “grade level and offjectiv

A]though many reasons may - acco nt for these tr ds, four possbee

.reasons'are._ (]) the ab111ty 1eve1s of the students, (2) the d1ff1cu
7 of the,quizzes, (3) the effect1ven s of -the revised module, and )

“different teachers An. ana1y51s of the\mean SAT»scores for the class:

LA

1n both trials shows that the mean for Trial II (65.6). 1s‘h1gher than

the mean for Trial T (49, 6) (see Tab]e 15). The quizzes used in Tria’

/

were deve]oped by ana1yz1ng those used fora£r1a1 1. Therefore, it 1s

~doubtfu] -fhat/ the d1ff1cu1ty 1eve1 was any Tess for the forms ofed 1n
TTr1a1 IT. With regard to reasons three and fouu, 1t is. c]ear]y not :

’ "poss151e to determ1ne the exact contr1but1ons of these factors In &h

'11ght of teachers ‘comments d1scussed ear11er, it gégms reasonab]e to
attr1bute some of the 1mprovement in”scores to- the ‘thanges inm the
module. ' '.'f , o

For each tr1a1 separate]y TabTes 18 and 19 show the quiz result
\

zfor each r1a1 For the most part the gqends observed in these table

- _-,are the same as’ those in. Tab]es 16 and 17. The data n Tab]e§ 18 and
L

19 is best 1nterpreted w1th respect to the probiem card se]ect1ons
v ST }
<L N g RS
LBy, o ' .
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CER A - Pl -
L o o - Ta:}g 17 S - S :
i o . Perdént.of Cérrect An wers on-Q 1zzés-Across e o
Lj\ . ' Tr1als and. Byeﬁrade Cevel and ObJective o ;k' : ﬁ J o
T T T e,
‘ ' YIS e A . 6 Combihed T
R - I | S § Q N I1
ObJective'u'(N 93) (N 78) (N 65) (N 71) { N SH (N= 76) (N=212) 4(N=225)
<L Lp ™ . , T
e b 731 -783 . 56‘3 -723 ' 66.1 - 65.2 s T
- 5.3 50.3, . 37.5 EXN A 43.6° e{\
DR AP X SN TS Sy 12 270, 38.9 . 645, ‘375 1=
C L Mo .581 - 52 A3 48, 2 56,1 7 2.8 . 68.0 52.9 -~ 58.8 N
s 'zsr& 08 4.6,._ 139.q  t22'2. 277 7.8 7 36.2
Mean . 50N, 4.9 5.3 50.4 ° 443 59.3  43.4  54.91
o, %0~ Trial ones 11 Tr1a1 Mo Lo~ -
T ~ L ‘,» o '. . ! . , N ’ ] .
o 'blC - Computat1on . — o . * - N ¢
'\ V - Multiple Cond1t1ons‘=‘”-- S v S !
+ D - Diagram T S R
M - Measurement \\é : S !
S - Solve a problem us1ng guess and test

. . . ..
as . . _ ) . 4 R R
- . . . . - .
(" . . : . - L
. . . “ .
s . R i . -
. .

Problem card'se1ections and éuiz results. Tab]e 18 shows the qu1z
SN——

"Qresults for Trial I at each grade 1eve1 ‘and_ objective. Tbe}fo]]om{:g '

'observat1ons can be noted from Table . 18 S _ i _ (

»(1) The f1fth-grade means are less than the fourth- and s1?th grade

Y .
o means for eyery obJect1ve .~f5§-, - S ' .
- (2) For a11 butxdnE‘Bbject1ve at tHe fourth grade the fourth- and s1xth-
. . grade exper1menta1 mearts are greater than the centro] means. :

'(3) The mean for a11 grades 1s the lowest w1th respect to the prob]ems

_ where the student must attempt to f1nd a so]ut1on .and show his/her 15
- work. . | | o
. N
(4) The mean score for all grades and obJect1ves 1s 43.4. .
0bservat1ons 1 3 and 4 are cons1stent w1th the trends prexlggsly dis- .
' cussed when the resu1ts for»both“tr1a1s were comb1ned Observation two
A ‘ . e

o - T lag - &y




_‘\.. lr . P . ' . ,'M had . - .. i
. - . -'j. ) o oot ST *
| . —) . Tablels Ty T \ - b )
. : . Quii'Resu]ts by Objective: apd ) . ""\:
R AU ~ Grade Level for Trial - O
? f“*:f\\\WA . c s+ Gra eve rTr ) NG \
- " S / N _ Grade- . v e . s I ) /'\‘7’ o
~ - — @ o5 6 - Total Mean .
. : . 5Nﬂ93 Exp.) . §N=65 Exp.) (N=54"Exp.) - (N=212 Exp.)
-« Objective ™ (N<13-Con.) - (N=48 Con:). .(N13 Con.) . (N=74 Con. )
| ' 2 QU
737462 st 4) a6 (ous) 65.2(65.8) -~ .
v ; 51.3(48. 0) . Cb(sa,7) .42.0(37.3). 43.6(39.3) i ’
D 43:4(35.3)  30.1(34.3) 38.9(35.7) - 1"37.5(36.2) .
Mo, 88.1(53.2)  48.247.4) \\53.4(35.5) -52.9(45.4). ’
S 26.8%84) ' 4.6(18.2) 22'5%*5-5). . 17.9(14.0)
S 8375(--)C  34.2(30. 7) 46.3(44.1) [ 43.3(37.9)
50.4(70.2)  59.8(49.0)" " 31. 5(40.5) .- 47.2(53.2)
| :Mean 50.5(43.5)9  35.3(39, 6) . 3(36.7) | 43.4(39.9)
» ) - — < ™ ) <
. ? number in parentheses indicates the mean percent of correct
g ut1ons for the control students. " _ o

>~
’

b The f1rst number is the mean percent of correct answers, the

o ~ second is the mean percent of responses that maintained some
" of the conditions, and the th1rd is the mean percent of .
responses that did not ma1nta1n any of ‘the conditions in the

prob]em v
© This item was not a mu1t1p1e—cond1t1on prob]em | §ﬂ K N
d [he mean percent of correct responses on the T%st 1tem was -

e uled to ca]cu]ate th1s mean. . - o 1
is. 1nteresting. Even though the mean performance for the fourth ;;§‘-3b

Swmth-graders is 1e3% than 50 percent the exper1menta1 student ' -

3 '. . formed better than the contro1 students

Tab]e 19 shows the quiz resu]ts at Each grade level and obJe ive.

'for Tr1a1 I1 plus the mean ga1n in percent from the pretest to post-r'

The fo]10w1ng observat1ons seem most re]evant from this table. . 4
N ;

test

(1) There were gains from pretest to post test for each grade and .

each obJect1ve w1th the except1on of the 5th grade w1th ob3ect1vé§§§~’

i
v

110




.
L ]

/...

(2) The f1fth grade means are less than. the fourth- and s1xth grade
means for most of’the ob;ett1ves !' Lo ~“_‘ «\ ':; R -
\_ . . R N . . ‘ .

(3) The mean percent of cﬂrrect answers for solving problems us1ng e

\ : _ ;'\ . ) )
. : guess and test is lowest for grades fogr and s1x and next to the

LA ¢

{ S lowe§;>4nwgrade f1ve % . . . ‘
5 i . . - \’ n e ' c .. !

SO (4) For grades four and X, the-greatest \gain was “far the‘"d1agram"
A R . ¢ :
- ' proolems A ‘ _ : : _ , o : \ %

(5) For grade five, the greatest ga1n was on the item where they had.

ok 'Y . ) \ . N . .
,8 . to solve the’ problem(s) o e “ o, e

) ' ‘ .
" (6) The 1east ga1n was for the. mu1t1p1e cond1t1on 1tems at grades

“four and f1ve and for the correct solution to ‘the so]ve-a

i

) prob1em ”'1tems at grade six.
4

A7) The h1ghest ‘mean at each grade 1eve1 is for~the "computat1on" '

U . - . . 4
.1tems S ’ © R

h P .
N

- ‘. ,
(8) The mean performance for a11 grades and forms of the qu1z ranges

L . R

from 48.9 to. 59-3 percent, _ - 3 P i, | r

o , P
.The data 1n TabTe 20 suggests that for Tr1a1 I there is. not a | :

strong re1at1onsh1p between the average total number of’prob]ems - . v

attempted by each student and performance on the quiz, nor between

the tota1 amount .of t1me spent wﬂth the deck»and per(ormance on the qu1z:

Also a strong re1at1onsh1p does not appear to ex1st between the average'__

. number of prob1ems attempted by eachistudent at each 1eve1 of d1ff1cu1ty;

and performance on, the qu1z

.. C - . -
. . < - . - ; N N
. . : . « . . .
B B e N . - . ' . i

A rank- order .correlation coeff1c nt was used to suggest trends in
. the data ‘ ' : , .
o 7y "

)

@
YN -
}‘-‘i
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' C
3 N
;o | Tab]e 19 ; N
| . Percent of Corect Answers by, Q
: \ . ~ Grade, For'm, and ObJectwe 'b C
2 - : _») L - k o
v ‘ - A ‘Four.th_ Grade " ‘, Lo PR
s ./ Form @N=38) . [ Form C(N=40) - - S~ Mean?v - /
¢ Objective Post-Test 7~ Gain 'Post-Tést, Gain Post-Test Gain
AR 83.3> " 133 73.3° 3F 8.3 1.1
: v 456 1.4 Yss00 6\6 50.3 . 1 4.0
e w0 4901 20,1 54.2 L7 z ‘434 31.8 -~
L, M ¢ 58.8 12,9 J45.8, 3.3 8.1, - 8.]
o R 186 - 62,5 1.9 268 . -10.3
Mean 51.6 “_.:'1\1'-.'3 882 . 9.6 514 13
; ' S F1ft\h Grade ;
L Form 5(N=35) . ‘Fofm (:(N~4o Mean
- Objective Post-Test Ga1n Post-Test  Gain Post-Test . Gain-
| — — ,
ot C ; 7 2.8 /—467\5/ f-6.5  72.3 23,7
v o : v » Py .
K v #.3 6.7 425 4.7 . 38.4 % 10
D 139.0 © 23.8 53.3 N.7.  46.2 17.8
M. §1.4 148 [60.8 . 9.9 561 7.4
s 42,9 0 343 /3800 254 39.0 31.9
Mean 4.9 4.5 | 51.8 8.0  50.4 10.9
_ Sixth.Grade - .
.-‘ VFb._rm 6(N=38) Form ‘C,(N=38) Mean
Objective = Post-Test ~ Gain Post-Test  Gain Post-Test Gain
: . : - oy . : _ _ .
C 137 °% 70 w2 88 755 7.9
v ' 63.2 10.5 ' s5gi8 6.6  61.0 . 8.6
N D 58.8  ° 19.3 70.2 17.2 ' \64.5 18.3
| M el v 8.8 632 3.3 8.0 6.1
: 'S 0:0 ' -5.3  55.3 1.9 27.7 3.3
7 Mean . 53.7 8.1  64.9 9.6 59.3 ~8.8
- 9% Forms.C and 4 combined . -
. R *2
/ﬁ b Mean percent of correct solutions -

S
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e S able 20 . e

. R SR SN ﬁﬁnblem\Deck Use and o -
A » ’
e e '”tﬁ? QuazvResu1ts o | R v
DT L omiar ]
- R . Total No.of . )
€lass/ - ) Minutnc B N
gacher Jifr e - operil witn on the -
Eumbef‘ urade B % W R//G Total Prob]em‘pyék Post-Test Ga1n
: ~ } oo, * b E 4 l . b .
o 13 agi90 Y L g 450 ~ ' 53.4
Csoar 3‘45\ -6 2 3,2 2_4ri5 210 - 32.8
| 15 . 5 18 11 -6 5 3, 44 v SRV YRE
/. 2 5 °13 8 7.52 3% . 275 - . 26.9
4 6 4 0 211 8 . - 180 823
Mean. 10. 5 5.3:2 25>, 2719 .140.5
o L. “ﬁarIF A
« 21 43 211 1} 60 L 65.1,31.7
02 9 5.2 1 0 17 -+ 120 E7.1.3.
04 5. 4 2 3 21 12 a8 5L.3,0.
v‘ . - 2] . 5/6 . _7 »_ - - - e ) e ' .____'-' . '
20 6 3.3 5.7 2 2 360 - 79.0,13.
Mean 5 '3 33 1. 15 180° % "63.0,14.4

- a A'pose;test only- was used for TrialﬁI 0

b Average number’df prob]ems attempted by each student rounded to
the nearest whole number. . .

M1ss1ng,data. ) ] , o
‘ {"“ For Trial II' the data in Table 20'suggests'some relationship be—
- tween the performance on the duiz and (a) the averagentpta1 number of
-problems attempted and (b) the-average number‘of problems attempted at
eaeh'level‘of difficu]ty A]so, some re]at1onsh1p appears o ex1st .
between the ga1n scores and the average number of prob]ems attemptﬁd

’each 1eve1 of d1ff1cu1ty . SO |

o ;t/ R |

b

- by each student at




| \ Tr1a1 T (s¢e p. 103). -

A iﬁi.‘ Summary of student performanée on the mod 1e qu1z In

th1s sect1on the data from the moduTe qu1z for both tr1a&s of the moduTe

was' analyzed. Also, a summary and d1scu<°~vn‘"“fhr:-b=1:~v?' UL HITAS
related + "t eSS L. Lile wodgie Was presented. The results
of the data anaTyzed in th1s sect1on are summaxjzed belgm nd foTTowed

s

1. The teacher feedback from th trials suggests.tha the module

' by recommendatlons related to posi1b1e revisions 1n the mo uTe\

may haus/had-a,posit1ve effect on many different aneas (see g

p. 98). , _

2. 1In Tr1a1 I the exper1menta1 students outperformed the controT &
’students across obJect1ves In Tr1a1 11 there were cons1stent'
'pretest i;post test gains across obJect1ves (with thezexcept1on
of the f1fth grade on obaect1ve C)

3. ~The f1fth grade mean scores . in both tr1a1s generaTTy are less
'than the means for the fourth and., s1xth grades Some ev1dence“
| was presented to suggest a poss1b1e 1nteract1on between scores .

~ on the Stanford Ach1evement Test and scores on the module qugz

.For exampTe, the fifth- grade students' SAT score§ uere generaTI
.;Tower than the’ SAT scores fozithe fourth- and s1xth grade stu-

derits. f L .

4, ‘The mean percent of correct soTut1ons ‘on aTT tr1a1s ‘was 51.

The students 1n Tr1a1 II scored h1gher than- the students in”

Wi . Trial I &t nearly every obJe\ctwe and grade level. Four pos-

s1b1e expTanat1ong were presented for the h1gher scores in’

5, The 1tems in wh1ch the student must perform a computat1on to -
: so1ve the probTem (i.e., ¢ type probTems) have the h1ghest

mean scores for aTT grades and obJect1ves

g
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{ LN :
e | 6 lact nrob1vm crocrchoquiz o is o in which,the student :s
rera ve  voblem and-erLe his/her work on_the quiz ¢ '
T (| paper (compared to multiple choice for the remaining quiz T
| ';'itemsi. _Ekcept for the'fifth4grads students in Trial II, the . \\X

..

_ Mean scores on these prob1ems_were lower than all'other megr
* écores ’ | '. o - ‘ «
. . .7'. In Tr1a1 II the gruest ga1n score for f‘he fourth amd s1xth rE
i/ : _ qrades 1s related to. the "d1agram" tems
8&—’86me relat1onsh1p appears' to exist fdr the classes 1n4fr1a1 I
between the qu1z performance and the average total number of
problems attempted overall and at each level of d1ff1cu1ty

‘Also, some relat1onsh1p was noted between the ga1n scores for

-

~

- the Tr1a1 II classes and the average number of problems at- -
tempted by each student at each Tevel of d1ff1cu1ty

g'f" ;.' - iv.: Recommenda¢1ons. While the module appearsnto be'generally

. effective and well rece1ve8, there remain some considerations which

o . ' R4

bear further 1nvest1gat1on ST ‘ . -

'vl,' Further analys1s of a poss1b1e relat1onsh1p between the SAT ii[ : L\'

‘vscores and the scores on the modﬂle quiz. shoqu be performed

g , 2. The h1gher performance of ‘the exper1menta1 students compared

-'Z.~ o to. thE”Eontrol students in Trial I suggests +hat the students

B
3

. »were better able to solve the 1tems on the qu1z aSaa result )

"» of exper1enc1ng the moddle yet the mean score of correct

g

'answers for the exper1', lasses was only approx1mately

-

50 percent.. The rel‘
can perhaps be attr1buted to (1) the d1ff1cu1ty of the'module

1ve1y 1 w‘performapce by all students .

quiz and/or (2) the" d1ff1cu1ty of the modu]e ' IR
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3. The experiences with usd/zfdiagrams to solve orobTems appear

_to/have 1mproved the students ab111ty ‘to solve problems)us1ng

o oo -
' -l*; .é'gd)agrams The large’ ga1n scores relafed to the "d1agram" 1tem$T
4;. ? J-_ . dn TrTaT IT suggest thatd7ome cons1derat1on ;gfﬁig be given ; o
v f! - to determ1n1ng if there Are any features of the Tesson on’ '
N . d1agrams which could be used to enhance other’ }pssons . ;;
- ~ S
VO 4.“ Since- some relationship was found betweeﬁ the average number K
| _of'broblems/attempted at-each Tlevel of d1ff1culty and a ! '
! ' class s*gain’ scores on the module qu1z cons1derat1on should -'; o~ K
‘ " be g1ven to a.m1n1mum number of . problems that should Qd, |
' attempted atOeach level of d1ff1cu1ty. . :7- I
4. Summany and Recommendat&oné e .

The module t1t1ed Us1ng/Guesses to Solve\ProbTems was 1nvolved 1n

u “two field tests dur1ng the '1975- 76 school yeér #n the Oakland Pub11c
BSch001 Oakland County, M1ch1gan The f1rst was from November 4

»47 ; throé@%—December 16 1975 and the 'second from February - 18 through - |

{ March 31,.1976. .The f ative evaluat1ons of both £r1a15 were con- C ', )f§§

) ducted under’ the dbnera] des1gn of the f rmat1ve evaluation g1ven in _
‘Chapter A Data was cpllected concern1ng the three major questions </"'

“of the, format1ve evaluat1ons related to the 1mplementat1on organ1za- -~ -

" tion and content and effect1veness ‘of the moduTe ,Jh1s section will |
~summar1ze the resuTts of the evaluat1on f1nd1ngs for both field tests -
reTated to each of the maJor quest1ons o ’-‘ - . '_' - .
a _a.' Implementation: o ; gs. ): / o . 'SE;—*‘ ‘ . -

1.- The 1nstructional booklet and\problem deck were implemented in a

var1ety of ways Most of the teachers feTt that the - ab111ty group1ng

- * A discussfon of this fssue - 1s included in the revi ed teacﬁer S module :
deveTOped as a result of th1s report S N . o
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\ :
procedures they selegted and the amgunt.\ﬂdnnm spent on each \

\ < \

% R R
ing procedures (1 e43 hqmogeneous t mg of four«and one, 01373 per1od _ é ’
% .

»
] ::yer 1esson) appear to. be one way to imp? the>modu1e but not (
P

Tesson were appropr1ate for the1r s\:dents The recommended teachlz

K\ 3 the on1y way that can be sudhessfd? The teacher S bdok]et shou1d
‘¥“.J;.. glﬂe"t1°n that a Var1ety of ways ha!e beenatr1ed\ang;baVe been.found

- y to be successfu] Severa] of. the ways that have been used to 1m~'-“' AN
¢ : .
b . p1ement the bgﬁfjet and prob]em deck cou]’““erhaps be desc£1bed ' N

L)

2; It appear th he modu]e that was used for Tr1a1 II can\be N

taught w1th one }esson per c1ass per1od w1th most fourth-, - Pl

f1fth-, and. s1xth grade students.
' 3. tThe teather s book]et does not 1dentify'a recommended amount.
‘ of time that the students shou1d work in the prob]em deck. Even
1f there is not a recommended amount of. t1me, some d1scuss1on of-
th1s~po1nt should be 1nc1uded in the teacher's book]et *
4, Many of the students in Trial I solved prob1ems sequent1a]1y in
the deck, wh11e most of the students in Tr1a1 II se1ected the1r

Yown problems. Both procedures r u1ted in.a decrease in the

frequency of cards selected as the level of difficulty of the

1

. probTems‘ﬁncreased This trend was'expected:f

b.. 0rgan1zat1on and Content: . : '

1. A d1scussion coneern1ng the role of "guess ‘and test" .in prob]em ;o l' "

so]v1ng shou1d be included in the teacher S oook]et dr premodule _' Y
.. . : . [
act1v1t'ies *} ‘ . N :

‘ “2:, The "overview" of each 1esson shou1d re]ate the obJectwve of that

]esson to the overall objective, 1. e., the "guess and test" -

: : ~ ' S ) ~ .
\ _Qstrategy. o \ -
* Th1s issue is discussed in the rev1sed teacher S book]et prepared as h
resu]t of this report \

¢ .
Q B

N T § 1 2R . e
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| T N
& ?f . .
. 3. It appears that the teachers that used thf's. nndu]e are -able to
, RN " -
i S 1dent1fy ?or the most part ‘the "guess an test" ‘process in the
"\ * N ~ - ' .

booklet*"Those same. teachers. ment1oned hat'bhey japna it
v\t v)f necessary to~co:t1nua11y reV1ew that process wh1]e the students -
Were soTVJng the problgms *h the deck. Since a]l the te‘;hers
-did not 1dent1fy th1s process, a detailed d1scuss1on df\the

guess and gest" strategy shou]ddbe included. This recommendatio?4
is c]ose]y‘re]ated to number one. ¢ - _ '
A4l' Near]y an of the teachers were sat1sf1ed w1th the format of - -the ‘;:;,s__;_'
, J‘booklet. Spec1f1c ed1tor1a1 recommendat1ons are’ 1nc1uded 1n | ‘ '
R Append1x C. : o S "A' T - xg AN
_5: ‘The .teacher's notes were qu1te appropr1ate for the teachers in
CTeial 11 ;- o e |
6. The anhamer1c code on. the prob]em cards shou]dgbe exp]alned in - 7 )
. the teacher S. k]et * o O
- EERER
1'7.'-Somp cons1derat1on shou]d be given to-a recoﬁ;;ndat1on that a
Adm1n1mum number of prob]ems be solved in the deck and/or at each
k . 1eve1 of d1ff1cu1ty, 1n order to estab]1sh the 11ke11hood of a_- -
R m1n1mum level of mastery. However, it is Jmportant to keep in
“mind that ‘the probiem deck was deve]oped 50 that studen;s/at‘°ft\§ -
call ab111ty 1eve1s could f1nd some success with the prob]em
deck and, as ‘a resu]t, 1t may be unreasonab]e‘to 1dent1fy some
number of problems that shou]d be attempted at each level of
| d1ff1cu1ty by a]] students. . '
'~ _' 7.8. For each. prob]em type the percentages of prob]ems rated as -}‘.. L

"11ked" are nearly the same. I . S '5; T

| * A d1scussion of the anhamer1c code is 1nc1uded 1n the revised . _
teacher' s module prepared as a resu]t of th1s report. = . e
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v 9, The spec1f1c d1ff1cu1ty rat1ngs for the wh1te prob]ems should’ be-
) 'cons1dered 0vera11 these problems were rated mdfﬁ_d}ff1cuﬁ£\\‘

" V.than the red- pnpb]ems,fwﬂowever,: st of the wh1te&prob]pms\Were
'attempted by f1fth grade students, bt s1xth grade students. The‘
' wh1te problems may be most appropr s te fog,s1xth grade students ;
and if. S0, thps“could be1! reason why the white probfems were rated
~ . . -~

~ more d1ff1cu1t than the red prob]ems e

N "c.; Effectlveness The section re1ated f.@the "effe@t1veness"

of tb1s moduLs_was pr1mar11ywconcerned w1th the students performance
on th modu]e quiz. However, it was acknow]edgEd;ZSat student per- e
forman e 1s only one d1mens1on of an effect1ve in ruct1ona1 product
. Many of the other dlmens1ons of an effect1ve 1nstruct10na1 product
are 1mp1Te{t1y and exp11c1t1y 1dent1f1ed in statements one through n1ne_
. above An ana1ys1s of the data 1nc1uded in the\se;t1ons t1tTed "1mp1e-
mentat1on" and "organ1zat1on and content" and th¥ data re]ated to the
students performance suggests that the modu]e had a pos1t1ve effect
B on students 1n severa] areas Many of the summary comments and recom-.
mendat10ns that are related to - the effect1veness of the modu]e have |
f already been stated w1th reference to the 1mp1ementat1on and organ1-'
f zatlon and content In add1t1on, the f0110w1ng comments are re1ated
to the effect1veness of the modu]e ' - ."' B
h\} Further ana]ys1§ of a poss1b1e 1nteract1on between the_SAT scores
and the scores o* the module qu1z shou1d be perforr\ned 4
;2. The h1gher perﬁﬁrmance of the exper1menta1 students compayed '
to the contr01 students in Tr1a1 1 suggests that the students
v were better ab1e to solvé the 1tems on the quiz as a resu]t
'-, of exper1enc1ng the":ﬂule yet ‘the mean score of correct .

; answers for the exper1menta1 classes was on1y approx1mate1y’ —
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50 percent The relat1ve1y low performance by al] students o

can perhaps be attr1buted to- (1) the d1ff1culty oﬁ the module .

N

| qu1z and/or (2) the d1ff1cu1ty,of the ‘module. 'i;‘;»- .
a T )
'\J3" {ye exl'rxences W1th ;slng’d1agrams to solve problems appear to
N . C( ‘ . [
. have 1mprov§d the - stu ents ab111ty to solve“prgblems using dia-

grams he\;::ge ga1n lcores re&ated to the\"d1agram§ 1tem\\\n

Tr1a],II 'Sug t that some coﬂSIderat1on shoqu be g1ven to deter-

= D
mining 1f there are. any\features of . the 1es$bn on dlayrams wh1ch

coul e'nsed to enhance other lessons

a

. 4. Since some rela;lopsh1p was found between the average number of -,

problems attemp ed at each level- of d1ff1culty and a class s ga1n

. .scores on the module qu1z, cons1deratlon should be g1ven to recom-
Qendﬂng that a m1n1mum number. of problems be attempted at each
-1eve1 of - d1ff1cu1ty However, 1t is 1mportant to keep 1n mind

J that the pr blem dechuwas developed so«that students of all ab111ty

o 'levels cé:ld f1nd some success w1th the problem deck andy as a

‘,that should be attempted at each 1evel of d1f;1cu1ty by at1

. students. S ¥uﬁ?.' o
s - O a .
;; VE - : . N . (
» .
- - : .
- . ) : .
A ' 1 1
| ¢ Y y ‘
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J}resqlt, 1t may be unreasonable to 1dent1fy some number of prob1ems :



| instructlonal booklét conta1ns sgx lessons and the pr6blem deck'con-
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PO

~ L j‘- D.: “USING TABLES TO SOLVE‘FRQBLEMS

o

module t1tled Us1ng Tables to Solve Problems was 1nvolved in:
’

one'lr1al dur1ng the l975 76 school year in the Oakland Schools
\

(February l8’through March 3l l976) Th1s is a report}of the evalua-

vt1on act1v1t1es and f1nd1ngs of that tr1al ‘ IR

v
-

The purpose of h1s module is. to»prov1de a\sequence of exper1ences .

- ta1ns flve leveﬂs of problem d]ff1culty The s1x lesson t1tles and \

«

‘the: obJect1ves of each Tesson are o v

~ R " o, ~

1. Making a Table

, Objective' G1Ven a phys1cal s1tuatlon 1nvolv1ng a numerical

_ \relat16nsh1p, the students w1ll place entr1es in &

I
a table that descr1bes the numer1cal relat1onsh1p
J’\— . »

2. lComplet1ng a Table " : .

}70b3ect1ve G1ven some entr1es in tables, the students W1ll

-‘

/
: determ1ne the rel:;}onsh1p gnd complete the table

) A

'_3.57Using,Tables to Solve Problem
TObJect]ye. G1ven problem‘%1tuat1ons, the student hfjl make
| tables to so\;e a ser1es~64 related problems

. , ~ |
4. Uslng Tables to -Solve Mor Problems T

v GbJect1ve G1ven mathematlcal problems, the students will bu1ld

tables ‘ahd, determlne entries to solve the problems

'5;flRead1ng Tables |

r

70b3ect1ve G1ven a completed table the student will be able -

_to_read the’table,to answer a l1st|of_quest1ons.'

o,

‘.-l DeAcmcptton 05 tha Mbduee IR o | ) | .'ﬁ.."

y M

'
]

!
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6. Soﬁving Prob1ems | -
Lo S | ObJect1ve To acqua1nt students with the problem deck

It is 1mportant to note that the purposeﬁgg)th1s quu]e is to 1nt
'duce students to the use of tab1es in prdblem solving. Ih1s modu]e'w
_deVeloped es part ane of a two-modu]e séquence on us1ng tab]es to

--so]ve problems Part two of the sequence has not been developed As

‘.' v [
o a resu]t the obJect1ves of th1s moduTe do not 1nc]ude all the obJec-
t
fwl "'t1ves one m1ght 1dentify as relevant for us1ng tab1es to solve prbblel
E} R : Each card in the prob1em deck 1n add1t1on to being color-coded t
"fiﬁ-: . in ica;e d1fchu1ty level was coded w1th a 1etten to 1nd1cate the tyj
?ﬁfp . of prob]em Be]oW‘are the 1ettef codes and an examp]e of each proble
'.ﬁil{ type A - ~;-‘. ;e;” ;d . v " o .
;é, "_%mplete the tab1e" | T -/ffn:
X 'w' 18C1 e N e - e Hint: Each'trjgyc
TR ’-COMPLETE THE TABLE. ' . ..y has Jrwheel
| Number of | ) onl oo . ) E
o tricycles - -57. o %0 A . j):;, _

o [ Number of 0 1 - . Coe S
. ST whee]s P O - 30( ; "24 3OQ - T
P - "answer a sequence of quest1ons", | , R .
~ Ty _ : C J/ H1nt Every time 3

o - ?p¢1_ Cote T ' " turn_the har
L : — ——————- 3 turns, the
3] Turns of_Reel 3N }‘ .+~ | | goes down 5
| Feet s_*hi_ 1. ' B D ’
\\' :.".' . ;71. The Fwsh locator shows f1sh at 15 feet HOW'many turns of

hand]e should I makento \bwér the ba1t 15 feet? &cw_g_l
i

' .2. About how deep are you f1sh1ng When 1t takes 12 turns oF th

handle to rg;se the ba1t to the,surface? o ’A.“aw .







M - "make a table" | L /ji o & >
" 6BMI B ' IR o
‘ MAKE A’TABLE WITH §’MORE ENTRIES TO SHOW THE NUMBERS OF WHEELS

 NEEDED. - :
fhoeeIS- 4 [ 8 | " N
Hint: Each wagon has 4 wheels. S
. ' Ve

B = "answer thefgpttdm']ine question”
29BB1 |

. ' ﬁ. : ) e
A cartoon commercial runs at 24 frames per second. An artist has

-
.

. to draw a _cartoon for. each frame. ' »
fSeconas 7| 1 | 2 | N
Frames { 24 |48 (
4

‘How ‘many cartoon draw1ngs does an art1st have to make for/; ]5-
] ( - /

’ Q'q, ‘

second’comercial? L T
. H1nt-' For 10 seconds you wou]d/ﬁeed 240 drahnngs

IS .
-

‘R - "read the tab]e"

273&] ' — v
S .
. AIRLINE MILEAGE CHART
o
e 9
e K") N
, A2 O o
o . e N 3 3
& & & RO
¢ & &’ ¢ 3 >
¥ ¥ < S
Chicago CX | 901 | 1746 719 | 1847 617
Los ‘Angeles | 1746 | 849 |~ 2454 | 340 | 2286
New York | 719 [ 1617 | 2454 | X | 2566 | 200
| < . \ ;
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How fer is it between these cities:
1. Chicago to Denver?
2. Los Angeles tq'New York?e‘ -
3. New York to Washington, D.C.? |
-Hint: ~ Ffﬁg the ;ow for Chicago. Then read the nuhber(under ”
' Denver. That nuﬁber iS the distance in miles from
Chicagb to Dehver. .

- Table 1 ghaws the number of cards of each tybe at each level of

difficulty.’
Table 1
A Tota] Number of Problems of Each Type
at Each Level of D1ff1cu1ty :
S Type of Problem
< C S M B R Total
Blue 9 * 8 10 2 4 33
\ (Easiest) -
 Yellow 10 -6 9 36 34
¢ ae o , .
DT White 6 12 1 6 12 37 ,
Red 4 4 5 10 6 29
Green 6 6 3 5 23
(Hardest) 1///’/3
Total 35 3 28 74 31 156

For each of the first five 1es£bhs the recommended “teaching proce-
dure" Was:
1. Diécuss the opening scene (given in the booklet).
. 2. Guide the students as a whole class through two or three pages of

the lesson.

3: Observe and 11sten to the students as they work in 1ndependeﬁ¢ small

b
groups on. severa] pages of the module. P

* : ‘ . o
O ‘ v o ) a - 154. -
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) -4, G1ve "opt1ona1 prob]ems" to groups who f1n1sh early. For
lesson six, the teachers were to prepare the students to enter the
problen\deck by having them solve prob]ems dgn add1t1en to these

l'recommendat1ons, the module developers suggested: '

- one class per1od be spent on each lesson, and
- sma11 groups of four students 1s the "best" way to organ1ze the
A class for present1ng the modu]e
2. Evaluation DeALgn,,‘ “

a. Genera] Des1gn ‘The evaluation of the moduﬁe was conducted

under the genera] design of the format1ve eva]uat1on given in Chapter A
© of th1s report Data was col]ected re1ated to the three major ques-

thons of the formatlve evaluat1ons

1. “‘Nhat 1mp1ementation strateg1es are appropr1ate for the’ 1nstruc-‘

‘.

t1ona1 modu]es’

2. Is the organ1zat1on and'content of the modu1e'appropriate for

‘the intended popuTation? - ’ D ; //
3. How effective is the module? . - |

[ 4
.o

' AL]Jinstruments used to cq]]ect~datasand.ihe number of classes”in whdch‘_
,the'fnsfﬁument was used are shown in Table 2. : |
Teacher comments concerning the booh]et.and'problem'deck were dis-
cussed as a group'atnthe»1n-service’session~rather than written'in the'

‘module The evaluation staff did not decide to c011ect samples of stu-
. L
dent work for the format1ve evaluations until after the date the teachers
»
- had begun work1ng with this module. - Due to time constraints;,c]assroom'

‘ebservations and written comments. from-the -project staff were not col-. -

lected. Also, the quiz was not available/until the end ofvinstruétion.
b.  Quiz: Two fotms of a quiz wefe developed for the evaluation .

(see‘Appendfx D).' The objectiVe to be measured by the qqiz were:




s o o . Ta le ? S
Number of Ciasses frlm Which Data

= . - - - Was Obtained for Each Instrument
I ' - Number o

, - S .- Instrument

Time recqrd-instrnctional booklet:
: Time record- prob]emkdeck

o 'Lesson rating form ~
fw; ¢+ Interview ouest1onna1re ; ‘ .
Teacher debr1ef1ng quest1onna1re

Teachers booklet (W1th comments )

Teachers problem deck (with comments)

Student quiz '
Student records-problem deck
'Student work (sample) '<'
.Classroom observations

—

J

N O O ® o ® &~ o

~

[ OF

1]

In-service tape recordings -
Instructional modu]e'éwith.comments)

o —~= o

. . - . . v
This numberfnefers to ore tape recording, not the number of classesﬁ

~

1. G1ven a table the students will be able.to read the table.
2. G1ven a. tab]e w1th two categories and the entr1es in the first -

co]umn, the student W111 be able to-generate other entries in P
Vel '
the tab]e C

3. G1ven a tab]e with three categor1es and a random selection of

—~——

the entries m1ss1ng, the student w111 be able to _complete the '
tab]e
4, ,Given a problem and told to use.a table to solve the problem,

the student w111 correct]y a) wrlti}the headings for the tab]e,
E ‘e
\ b) comp]ete some entries in the tab]e and c) so]ve the problem.

\_,__ .

128
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‘ ”
5. ('iivven a'brobl em 1'n wh1'ch a table couﬁl’ be' used to o'bta1'n thae
so]ut1on but was not suggested to ‘the student, the student w111
a) use a tab]e tosolve ‘the prob]em, and b) correct]y soYve the
problem. .If a table is used, the student should enter accept-
able headings for the table. -
The objectfves to be measured by the quiz were deve]opeo by.the‘
. evaluation staff at Ind1ana, not by the module deve]opers The 6§1
E Jectives of the quiz were, for the most part, congruent w1th t b-
Jectives of the modu]e however, one except1on needs to be noted
ObJective 3 was)not an obgecbnﬁﬁof the modu1e but since the prob]em
v deck\conta1ns severa] three- category tables, th1s objective was in--
E\pded as one to be measured on the mqu}E/

quiz.

L
- The items wr1tten to measure each obJect1ve on each form are:

'lItems - Form A ' ObJect1ve - Items - Form B
1] ] ' ‘va ‘_ ‘ "" 'I‘ “
| < 2 2 2
.' C 3 / 3 Lt “
e FI S
. : . . B
. 5 s s & 5 a

For probiem 1,-a1],four parts:on form A ano three out of four parts
on formIBfare multiple-choice items. The. fourth part of number 1, form B,
is a-comp]etion item. 'The remaining problems on both forms are ones v
where the stulent is requ1red to comp]ete or generate a tab1e Tab1e 3
shows the cr1ter1a arid correspond1ng p01nts that were assigned to the

jtems for the purpose of scor1ng'the qu1z,
o .

s
/
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Table 3

Cr1ter1a and Points ‘for Each Item
oE_the Tables Module Quiz f

)

Item ; Criteria - ) j{

Poihtg

1 ' .- Correct answer
Incorrect answer:

2 S A1l entries dre correct .
“Some entries are correct
No entries are correct

3 , A11 entries -are correct .
Some entries are correct
~No.entries are correct

4 . " | Correct head1ngs

Incorrect headings

A1l entr1es correct |
. Some entries correct
4 Ao entries.correct

Correct answer
Incorrect answer

5 © Correct answer .’

AN - Incorrect answer

: S Used a table to solve -
' . - Did not use & table to solve

There is ev1dence the stuqent
tried to use 2 tahle -
s No _eviderice of a table'. * -

Correct heagﬂngs
Incorrect headings

4 NO structural errar .
Structugal error (An error in
understanding the prob]em)

No executive’ error :
Executive error (An -error in
~ manipulation or calculation)

O

&

O~ O O— O=N O~ O—N O O —

.
-~ O —




Al of the,teachers except one gave the quiz to. their students after
at Teast three weeks of work w1th the problem deck. 0ne teacher was 1ll
” for an extended period of time and adm1yﬁstered the qu1z to his students
when khey hae had no work in the problem deck. This will be commented on’ ,
further in the- analys1s section of th1s report Each teacher randomly '
d1str1buted the two forms of the quiz to h1s/her‘students so that onée a',:

half completed- form A and the other haif form B.

c. Data Collection:\ The first teacher in- serV1ce sess1on for th1s
module,inuolved all of_tggtact1y1t1es descr1bed in the "general evalua-_
 't1on'design"‘of,the formative'evaluations The data collect1on outl1ne
for the format1ve evaluat1ons involved three add1t1onal in- serv1ce ses-
s1ons for the pr1mary purpose of evaluat1ng the modules Due to 1ce '
. storms, ‘the f1rst and second’evaluat1on in-service sessions for- this
| module ﬁ% cancelled ~As a result thehfeedback on the booklet and ,
problem d2ck was obta1ned dur1ng the third session. o
- It fs 1mportant to note that the group of teachers @roup ll) that
- ,gfield tested this module consisted of only f1fth and. s1xth4§rdde |
teachers and students No data 1s ava1lable to deternnne the appro- ' ~
pr1ateness of th1s module for fourth grade Students
¥ _.3; Analysis. and Results -

a. Implementation: The formatiVe evaluation attempted to answer

5 four questdons with respect to the 1mplementat}on of the module:

LN

J. How do the teachers qmplement the 1nstruct1onal booklet and ¢

. | problem deck? . ' { .
2. How much time do the teachers spend on the instructional booklet

and the problem deck? Ty .

’

3. How many problems at each level of difficulty were selected?




.. . ' -7 . K ’ v
' . - L 5 . . R . .
o N | .z,
. . . E .

‘i
y g
B

. 4. What recommendat1on “do the teachen; have for 1mp1ement1ng the
E modu]es 1n the curr1cu1um7

' i.‘ Descr1pt1on of Imp]ementation Procedures. Table 4 shows the '

1mp1ementat1on pr0cedures used by six of the teachers In an effort to

, examine how weli the modu]e "f1t 1n" w1th the teacher S usuag’ 1nstruct1ona1

mode- the teachers were asked to descr1be the1r usua1 1nstruct1ona1 mode

in mathemat1cs and other areas and compare-the}r usual procedures to their

work with the module, = It is 1#2:rest1ng that many of the teachers changed

N 1nstruct1ona1 modes when they/began work1ng w1th the modu]g (e.g., individ-

ua11zed to who]e c]ass) and that none of_the teachers\?sii’any difficulty

'.w1th "the change\ It appears that a'Variety of ways were)used to implement

*the book]et and all the teachers were: p]eased with the approach they se]ected.
A var1ety of ways were a150 used to 1mp1ement the prob]em deck Most of the
teachers d1d use'some form.of small- group 1nstruct1on and homogeneous
:group1ng seems to have wggked best. It 1s a]sow:mportant to note that in

most of the classes, the students se]ected the1r own cards, ragher than the :

i o . ot } EIRE
- . B . 13 ..

‘?wteacher a%§1gn1ng the Cards. -

o7 e
¢

"The format of this module (an 1nstruct10na1 booklet .followed by a .
'prob]em .deck) is one of seVera] that could be used.to teach problem so]vang
strateg1es and sk111s Another format would- be to provide the students
© with carefully se]ected prob]ems and simply have the students solve a, lot
-of prob[eMsu Slnce the research on problem solving is not conclusive con-
cerning'efficacious instructiona10formats, the teachers were asked whéther
the instructiona1 booklet was necessary Or whether some form of practice
'"W1th the prob]em deck would have been suff1c1ent for teaching the students to
use tab]e in prob]em so]v1ng The teachers responses to this. 1ssue are
“part of He statements 11sted under “transition from book]et to deck" in

*Tab]e_d._‘The other statements under this head1ng refer to the issue of

130 L v
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Tabl¢'4”

- Implementation Procedures for the

Booklet and Problem Deck

- 126.

* Usual in- -

own cards

% Teacher’ Transition
number/  structional Booklet Deck from booklet _Comments
grade, mode * \\" to the deck
08/5 . -Math-homo- -Whole -Students .- -Good -Problem
"~ .geneous class - - selected - ~deck is the
groups of - - teams(2-4) heart of
6-10 -Usually ~ the.module
" -Whole class homo- ' - -The mode he
~+in other geneous used was
~areas BN — + felt to be .
. the best
. " . ' considering
all the ones
he tried
last year
28/5 -Math-com- . -Whole -Heteroge-  -Good -He would yse
pletely: - - class neous -Booklet is  homogeneous -
individu- - groups(3-5) needed and groups the
alized - - -Teacher =~ first ~ next time"’
-A11 modes assigned -He. needed" ’
" <. in other groups to review
N ‘areas -Selected _ the book-
) S B . own cards let at.  j -
L C TN e “times
.29/5-6"" -Math-com- -Whole -Students  -Good -Worked well
pletely }. class selected = ‘-Booklet is for these
- individué _ -Tended to needed and -students.
alized . be homo- first -
-A1T modes geneous -She needed
~in other - -Group  mem-. to review
areas bership the book-
- changed let at
o -Selected times - -
o - , own cards .
05/5-6  -Smatl  “\QHhole’ -Student  -Good -None
groups and class for selected
individual- the 1st groups of
ized in all page, then 2.
areas: individual -Selected
work .
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| Table 4 (cont.)‘
) N ~ " Implementation Procedures for the
RS . . . Booklet and Problem.Deck
. . 4 . ; J
Teacher Usual in- o - 4\ Transition ’

. number/  structional Booklet Deck from booklet  Comments
- grade \mode,‘ A ' to the deck .
18/6"  -Heteroge- .-Individual -Homogeneous -Good ~ ~ Worked
) neous- work groups of  +Booklet is . well

- <groups in . -Teacher se- %a good in- N
all -areas’ - Tected one  troduction -
L .7 " member of = - S o
PR ' the group . P
. . ."to explain B :
the solution - /
-Students moved '
' -~ at their own :
® . rate . , oo
24/6  -Individual- -Whole” _ <Individuals -Booklet  -None
' “ized {n-all class for & small ©  ‘made stu-
areas : the first groups dents "will- .
3 lessons -Seleeted 1ng to .-
° "~ -Some' went own mode try prob-
' ’ individual- * . . lems %\\ \
- remained | . "
© with'the , , ‘ . ,
N\ .- whole C,
Vel . o
) : class : ,
! £
v \ . 4 : - . 2 )

’how\ "the 1nstruct10na1 book]et prepared the student to enter the

prob] deck Fhe responses from the teachers indicate that (1) the

book1et is needed for 1nstruct1on 1n grades 5 and 6 and (2) the booklet

"adequately prepares the students to enter the probTem deck.

iy Amount of I1me. Tables 5 and 6 show the amount of time

-

each teacher spent with the instructional bodklet. Almost every lesson

was-taught in one class session with the mean Wength of a session around

o

45 minutes. A]though teacher'OS took near]y two class sessions for each

lesson, the mean number of minit®s he spent on each lesson was less than

the mean for all teachers. The f1fth and flfth/51xth -grade teachers spent

~

132-
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'approximateiy’the same number,of class,sessionsron each 1essonvas-the
sixth-grade teachers but reqojred.avgreater number of minutes to complete
va lesson. This data agrees with the reports of the fifth- and fifth/sixth-
grade‘teachers;that they were "pushed" to complete so@g of the Iessons in
one class period of "usual" length. Lessons 2 and é required the greatest
number of class per1ods and‘m1nutes to complete for all of the teachers

-Another observat1on from Tables 5 and 6 is that the number of class per1ods .
- used for each 1esson and the 1ength of each per1od‘rema1ned rather constant
for each teacher Other ‘than the two observations that (1) 1essons 2 and 3
,requlred the greatest amount of t1me and () f1fth grade teachers had to
spend more m1nutes on each 1e$son than s1xth grade teachers, the fluctua-

) t1ons 1n the amount of time spent on the booklet seem to be a funct1on

of the 1nd1v1dua] teacher S style The: data in Tables 5 and 6, together

w1th the teachers commelis, suggests that o o i ‘ :
' ) O ' s by
] 1) most of the Jessons can be taught in. one class per1od at grades _
’ ¢ e : ’
5 and 6; v B : T

2 2) the(lessons requ1re on ¢the average 45 50 m1nutes to complete at
grades 5 and 6; and
3) lessons 2 and 3. should perhaps be shortened.

Four teachers recorded the amount of time spent on the problem deck.

\\,\

TabTe 7 shows ‘the - reports of these teachens when the teachers were

1nterv1ewed concern1ng the instruct1ona1 patterns they selected each

,‘” “:’."1

teacher was sat1sf1ed that hfs/her approach was successful in his/her

P

classroom These four teachers each spent arouhd three Weeks with the

B,
problem deck. lthough several teachers commented that they could hav

used .more time to solve prob]ems_1n the deck, they fe?t-that three-w.eks
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Table 5 = . . -
A Number of Class Sessions ]
. T for Each Lesson
TN . .
BN ) . . ) + -~ N\
B e
LR S 3. 4 6. Mean-
o087 .5 1 1 1 1. 1. 1.0
=@ 5 \ 1 1.5 2 1 17 1.3
S 29 b T RS D I T 1,0
o o LI B : o .
. 05 5/6 b2 2 2 2 1 1.8
| Y S N S S R B B
B9 e 6y 112 1.1 T 1.2
SRR - SR R T e O Y
24 6 - T 1.1 - 1 1.0
. \
. Mean 1L 4.4 7 10 100 1.2
. . ’ ."j_'.‘ " _‘ 3 Y
v * A . »~ Jable 6 s
" Number of Minutes Spent -
> on Each Lesson '
Teacher ‘ ! . Lesson
Grade ' » : -
Number * ] 5  I— —
08 5. 2 a2 2.
28 . 5 4 3. 5 4 4 2
.29 5/6 3. .4 4 4 g4 -f
= 05  5/6 . 2 4 : 4 2 2 1
0 .- 6 Y22 2 2
09 - 6 4 g 4 2 1 -
©o8 6 -4 3,4 4
20 6 1 T 1 1 -
V—— o T ‘
%1 < \less than 35 min.
. 2 - 35-45 min, .
+ 3. - 45-55 min.  — B
4 - 55-65 min. - T m
5 J‘ggéater than 65"'min. AU x
.? Data we's not.reported foJ;;;; empty.ééils.
Q “, X 134 ) -
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-

- was an adequate amount of pract1ce prior to taking the quiz. The data‘-

from fable 7 and teacher interviews 1nd1cate that the.prob]em*deck was

. 1mp1emented us1ng a var1ety of 1nstruct1ona1 patterns and the teachers_

-
LA

: were p]eased with the approaches they se]ected ' o -

-

! -,‘, S . . R B ___/k\'
» * L
- : . ) . .

ARV o S - Table 7

The Instructional Patterns/Time
« =’ That Four Teachers Speht
* With the Problem Deck.

* Teacher Number R f Instructiohal Pattern/Time

1'08 . _ The deck was available for 18 days..
. ‘ students worked on. cards dur1ngL'free time.'
Y

The students used the cards tW1ce a week
for three weeks.

28 " The deck was used for five consecutive
' _ complete per1ods -and two more per1ods on
" successive Fridays.

'o'." 29 - -~ _The deck was used for four weeks, two or . “qf
o - three times per week, for one- ha]f hour '

each time. -

3

[

-2 .

iii. ProbTem Card Selection.. 0n1y three teachers provided a

' Y
record of the prob]ems t ’=.students selected. Tab]e 8 shows that thé

frequency of cards se]ected generally decreased as.the d1ff1cu1ty in- .

creased. This observat1on 1s 1nterest1ng since the students in nearly

: every c]ass se]ected the1r own cards. C]ass 29 attempted a great many
more- prob]ems than. the other two classes. The section on. "effectizeness"
.w111 exam1ne whether the number of prob]ems attempted by class: 29 ‘compared

to the other two classes is ref]ected in the performance on the module
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7 ;j@' Tab]e 8 BERRY
Tota] Number of Prob]ems Attempted
.at Each’ Level of Difficulty ~
fof Three Teachers g

; .
- )
¢

D1ff1cu1ty v = ‘ }f‘.Teacher;&umber »

- Level . o8- 28 p9.° Total
"Blue T 1570 1 jp2 . 309 - 568
| YeWow - TBs ;T i a0

white gl .. g3
Red . "_7. ¢$ﬁ . . 66

" Green -7 43 .0 7
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iv. 'Comments and Recommendations. The data discussed in #his

section suggests severa] recommendat1ons related to the 1mp1ementat1on of

=rthe m6du1e |

| - 1. The 1nstruct1ona1 booklet .and the problem deck were 1mp1emented
o inna.var1ety of ways. Every teacher felt that h1s/her methods were

'appropr1ate\?q< his/herrstudénts The recommended teaching procedures

g1ven in the teacher S book]et (sél pp. 119-]20) appear to be one.method'.

. for uSﬂng the module The teacher s book]et might list'seWEra1 other

r.mejhods that have been used to 1mp1ement /the module.

‘2. It appears that the booklet can be used in six days (one day per
lesson) w1th most . f1fth and s1xth -grade students: iessons 2 and 3¢ e
shou]d be sh0rtened The'prob1em deck was Jsed for approximately -

- three weeks pr1or to- adm1n1ster1ng the modu]e All'classes; however,
did not spend the same ampunt of time with: the prob]enlﬂeck during the
\\‘ three_weeks: A]though the teachers stated they cou]d have used more
time with the deck; they'fe]t thatﬁthelr procedures for 1mp1ement1ng
»; the;prob1em<deck during the three weeks»were adeouate preparation for
the duiz' The teacher's booklet does not 1dent1fy a recommended amount
| of time for the student’s to work in.the deck. \fven 1f there is not a‘
recommended amount of time, some d1scuss1on of t31s po1nt should—be |

1nc1uded in %he teacher,s bobk]e% N \

l’.3. Most of the students were a]]owed to- se]ect the/r own cards

‘, b

_ from the, dqck : Three teachers reported the c rd se]ect1ons with 580,

o 415 and 379 prob]ems attempted in these classes. The sectTon tkt]ed
Y " ‘. N o
effectlveness" will cons1der whether the number of cards attempted '
Js related to the performance in these three c]asses

B. .Organ1zat1on and Content. The formative evaluation* attempted

. to-answer a varfety of-questions related-to the organization and content of

hY

co . 1ar
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P 45;3module ~ The follow1ng 1nstruments/forms in Append1x D should be
exam1ned to 1dent1fy the: quest1ons considered in the. evaluat1on:‘

R Interv1ew questionnaire

- Teacher debriefing questionnaire
: -lAction research discussion guestions
. -‘Lesson ratlng'form -
Append1x D conta1ns a summary of the data obtained from the 1nter-
views a@nd discussion sessrons Th1s dat R together w1th the results of .
the Teacher Debr1ef1ng Quest1onna1re and/Lesson Rating Form, indicates that

nearly every'teacher 1nvolved in the field testing of'this module was

/
/ .
/

A

pleased W1th

. ,

l. the congruency between the obJect1ves and the content of the module, q‘?*

: 2/’ the d1splay and format of/the booklet and problem deck and

| 3. the mathemat1cal psycholog1cal, and pedagog1cal appropriateness of
} the-module's content for the grade and ab1l1ty levels of the students
Both strengths and weaknesses of the modu{e can be 1dent1f1ed from the ' \fl

data " The- teachers reported that the major weaknesses of the module were."' |
f 1. The module lacks variety. 1n\\hat AU 'J“~ ¥

’ b.a.a most,of the problems are~"constant ratios,"~and

N b, there are very few problems of the type where the students are

_g1Ven the problem statement, asked to solveqthe problem us1ng
o }'7 - ' a table but not given the headings and some of the entr1es
‘2; .The booklet does .not emphas1ze for the teacher and student ‘the
. .var1ety of ways that one can generate the entries 1n ‘the tables.

, 3; The: module does not expla1n the d1fference/relat1onsh1p between

u51ng ables versus uS1ng organ1zed lists to solve problems.* .
= . __Eir_ _
L )

. * Prior to using the "tables“ mOdules, these teachers field-tested the :
Organizing Lists module. The teachers felt that if both modules are =~ ° .
» to be used by a teacher, a discussion of the difference/relationship -
' between the. two modules wauld be useful. : o

ST T g

x‘




-he f1rst weakness must be examined related to the purpose of thlS

‘dble The purpose is to 1ntroduce students to the use of tables in

/ _problem solv1ng and not_to prov1de all of the experiences related to

thisJSkill Since the teachers were unaware of the'"introductory" pur-
pose of the'module this first concern of the teachers is not of maJor .
importance It does impTy, however that thlS module alone c nnot be
presented to teachers as .one that COntains all of the skills r lated to-
using tables to solve problems .

At the first teacher sess1on the prOJect staff prov1ded a detailed
explanation of the module S content Included in that explanation was -

a discussion of the variety of ways that can be/used to generate the

interv1ews, nearly every teacher commented that»they would not have

o ; v

seen the different ways to generate entries 1f it had not been for the [

lﬁlserv1ce se551ons Moreover every teacher stated that the teacher s

notes were not useful 1n this respect ThlS was further evident from

the responses on the Lesson Rating Form ~ The teachers also felt that

tthe module attempted to "show" the students how to generate entries

:-.through the use. of true false items but more emphas1s was needed Two

; of the fifth- grade teachers and the teachers who had some fifth-graq$

v 4

generating entries than sixth-graders ThlS will be commented on further

in the "effectiveness" sectlon of this'repdrt

"3before using this module. Although all of the teachers felt there were.

T differences and similarities . between the types of problems in the two

modu S, n0ne “was able to identify the difference(s)/relationship

Since the developers feel that the heart “of the module 1s the problem .

1

g deck the patterns in problem card selections are of particular interest

1'?9 S

134, -

o

-entries in the tables ‘used 1in the module During the 1nd1v1dual teacher .

Students in their flasses felt that f1fth graders had greater difficulty i

" Group N field tested the module titled Qr ggnizing Lists ‘three months

N,
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‘k<Tab1es”§"1b;and n were_geueloped‘for this'purpose. The foTTowing
observations seem the most sa]ient with respect to the prob]em card
se]ections (Note: The data in these tab]es is- the resu]t of feed-

back from only three»teachers ) S X

. Tab]e 9 - o \\\'

o o | Total Number of Prob]ems

o . Attempted for Each Problem Zype at ¢
‘« : Each Difficulty Level
*Difficulty | ? Prob]%m Type ' L
Level — ~— o _ ‘ : .
- - 3 M B . R _ Total
Blue 239(9)° 129(8) < 167(10) . 5(2)  29(4)  568(33) -
Yellow  101(10)  77(6)  108(9)  41(3) 33(6) ' 360(34)
" White 30(6).  64(12)  13(1)  49(6) - 36(12) 192(37)
" Red 25(4)  15(4) 52(5)  58(10) . 22(6)  172(29)
Green  18(6) . 16(6) *. 11(3) 33(5)  4(3)  82(23).
7 Total 412{35)';_391(36)_ 351(28)" 186(26) . 124(31)  1374(i56)
a N = ‘3' |
= (9) cards of thisytype andvdifficulty ieVet/;re in the deck. ~ -

'umag L - | . ”-,

1. The "read1ngf (R type) problems were tried on the _average by the

fewest number of : students. The quiz resu]ts to be discussed 1n the next -

" sect1on show that ‘around n1nety five percent of the students were ab]e to

. read tables.

2. The S- and B- type;prob]ems were. attempted fewer times than the C-

.and M-type*problems. Although the!S-, B-, C-; and M type prob]ems all

_require the student to comﬁlete a table, the S- and B type prob]ems ask

- the student a question (B- type) or quest1ons (S- type) Perhaps a quesiron(s)

.71‘4() _




L e

. . 2 .
”f on the card led the.students to select these types of'probjems lesZSFPef/—“\ ~

‘o quent]yu 4 " "
- | . Table 10
A - - Percent of Total Number of Problems Attempted
R for Each Prqb]em Type and Difficu]ty Level
Difficulty .. Problem Types i’ |
o, Level s e s | - |
| , . C S M B . R ~___Total.
‘Blue - 17(6)®  9¢5) 12(6) . <1(1) 2(3)  .40.5(21)
CYellow - 7(6)  ‘6(4) 8(6) 3(2) 24  26(20,
. e A . . E.‘.(’ . . " .. L3
White - 2(4) 5(8) - 1(1) 4(4) 3(3) 15(25)
. ) . ¢
Red . 2(3)  1(3) 4(2)  4(6) 2(4)  13(19)
Green  1(4) 1(4) 1(1) 2(3)  <1(2) . 5.5(15)
| Total: . 29(23) 22(24) ‘26(16) 13.5(15) 9.5(21) 100(100)
-« f g

_ (6) percent of the total number of cards 1n the deck are of th1s type l\”7it
-~ -at this level of diff1cu1ty A

. - b . 3 ’
Lt " » K
» r' - a ‘&

( -

;? Tab]e 10
3} Twengzrone percent of all cards were R typecprob1ems while on]y .

-9, 5 percent of a]] prob]ems attempted were th1s type. The teacher 1nter-

views revea]ed that these prob]ems were good for mot1vat1on but read1ng
-_tab1es was not a new sk111 for. the students in these classes

,‘4, Nearly 30 percent of all the prob1ems\se1ected were_type C with

17 percent of the 30 from the b]ue,d1ff1cu1ty Tevel. " Nine: b]ue cards )

'were C type w1th seven of the n1ne 1ocated in the first th1rd of the -
b]ue prob]ems A]though most students se]ected the1r own.. cards, the

| data on the 1nd1v1dua1 prob]ems 1nd1cates that the students se]ected most

Z,;hfpf the problems from the f1rst third in each d1ff1cu1ty 1eve1 The large |

percentage of C -type (and b]ue -C type) prob]ems se]ected may be due to.

the.]ocation of ‘the cards in the deck rather than to some other character-

¢
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_istic of. the problems.
i o Table 11 ‘ !
g o Percent of Students that Rate Problems as . | “7;

Hard and Disliked at Each Level of
' D1ff1cu1ty and Probfem Type :or Three Teachers

‘. — % S —— — —— ‘S —

Difficulty - . Problem Type -+ - . .. .

- lLevel S : . o R
o i - C S. . M ' B R Total

g R T =

Blue 91 892 2,6 0,2 7,11 7,0

. . . ' 1 ., K . , .' ’ .
Yellow ™ 29,23 18,17 10,12 5,15 12,3 . 17,16
White 13,13 8,8 0,8 610 3,11 7.0
Red' ip 6. 7,7 ;5 JI5 22,22 018,18 . 17,17
Green }_ ?! 33,22 38,25 27, 27".7 40,30 25,25 - 35,27
CTotal - 616 1203 700 1709 10,040 12,8

\

The percents for "Easy" and "L1ked" can be found by subtracting each
number from 100 respectlvely . ‘ - o ‘
T TabTe 11 ' q'”ﬁ,.-! .

5. For all the;prob]ems attempted nearTy 90 percent were rated Ayo

!

Q‘gghefstudents as "easy" and "11ked e

6. The yellow type C, S, and M problems appear to be rather d1ff1cu1t

Ty

'7. w1th1n the green probTems, wh1ch were COns1dered to.be the most
d1ff1cu1t the S- and B -type pnob]ems were rated the hardest (These types
are character1zed by the use of quest1ons ) ' L

8. For all probTems, the C- S-, and B-type probTems were noted as

the hardest Although the S- ‘and B type prob]ems are character1zed by
-zthe use of quest10ns many of the C -type problems a]so contain quest1ons
9f' The C- type prob]ems were consistently rated the hardest for all

. 7
‘dIfficuTty Tevels save 1eve1 green . v o

L

g -1?4;2 | ,: |




_ module. " S "‘_ .

: the teachers 1n the teacher s ed1t10n

, the mathematlcs in the module,

} dlfflculty level 3 I '7fl- o o N
8. The d1st1nctlons between all the problem types should be d1scu;§ed

't1nct1on/s1milarity between the C and B- type problems

138,
- y 4
~ : . . / '

-The data dlscussed 1n this section suggests the follow1ng recommenda-'

,p.tions related to the organlzation and qontent of the module

<Instructlonal Bookles ?:‘ :_1 f;n' v

'l, The “1ntroductory" nature of th1s module should be d1scussed '

"iln the teacher 3 edition and perhaps mentloned ln the t1tle of the

» .

"2. The role of "tables" in problem solv1ng should be expla1ned'to

3. If teachers are. to use thlS module w1thout the aid of in-service L

.educatlon, the teacher s notes should prov1de a deta1led presentat1on of

",‘ //,

- 1, :
4. The 1nstruct1onal booklet should prov1de add1tlonal emphasis related

to the varlety of ways to generate entr1e/‘1§ tables. Implementing recom-

mendation 3 could allevlate the»weakness that motivated this recommendation

]

and/or additionat material could be providedfln thecstudent booklet.

: Problem Deck

5. The Quant1ty of read1ng (R) type problems should be reduced and/or

'-,the dlfflculty of .these problems Should be 1ncreased for fifth and S1xth

' grade students (see p.. l40 for a further d1scus51on of . this recommendatlon)

6. The C-type problems at the blue dlfflculty level should be more
evenly d1str1buted among the set of blue problems

: 7. The yellow type C, S, and B problems should be examined for the1r A

.location»ln the deck:._Some of these problems should be moved to a‘h1gher:~

‘

"'1n the teacher s booklet. Part1cular attentlon should be glven to the d1s-

fd.
o _
o -
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', 9. - Re]at1ve1y h1gh percentages on "hard" and/or "d1s]1ke" suggest

fthat the fo]]ow1ng p?ob]ems be exam1ned b]ue -:8g 19 20 yellow - 1

E 16 red -2, 3 green - 1.
10 . The - a]phamernc code on the prob]em cards shou]d be exp1a1ned

1n the teacher's- book]etﬁ

C. Efféctiveness - The two" preV1ous sect1ons concerned 1mp1ementa-

H

© tion- and organ1zat1on and content of the modu]e This sect1on will ‘be
pr1mar11y concerned with the data from the modu]e qu1z re]ated to, stu-
dent performance. J | . ' ," ‘

i. Teacher judgment Data from the in- serv1ce session and the

'.teacher 1nterv1ews provide some ev1dence‘re1ated to the effect1veness,
- of, the modu]e. ‘Some of the teachers' comments are: |

- Th1s is the best module we' ve used. (four teachers)_

- The, students had ‘good att1tudes (six teachers) |
". - Some carry over was noticed in other areas. (two teachers)

At some po1nt during the eva]uat1on act1v1t1es every teacher commented

that h1s/her students had atta1ned the objectives of this modu]e A]so,

-nearly every teacher stated that students of all ab111ty 1evels were

~ %
v

lable to d1nd some. success w1th th1s medule.

1LL_ Q;JZ resu]ts fn order to prov1de ;Hd1t1ona1 eV1dence of

- whethgr the students did atta1n the obJect1ves of the modu]e, the qu1z _‘

"results W111 f1rst be ana]yzed and disctssed related to each obJect1ve
| The obJect1ves of the qu1z were deve]oped by the eva]uat1on staff‘,

through examining the act1v1t1es in the 1nstruct1ona] book]et and the,

| types of prob]ems in the problem’ deck. - As a resu]t ~the-quiz results
'can be ana]yzed w1th respect to the content of the bookTet ‘and the

&

prob]em deck

;

~
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- That is; the sk1ll of nead1ng a table may be developed-as the

140.

Table: l2 shows the results of the module quiz for each form and

'at each grade level A spec1f1c cr1ter1on level for successful per-

'formance was not establ1shed Rather, the quiz results were examined

for any trends - that suggested changes in the module.’ The five ob-

jectlyes to be measured'by the qutz are‘given on pages 121-122. The "'

_qu1z results suggest the follow1ng related to these obJect1ves

, '»‘-Obgect1ve-l, Nearly every student (93%) was able to correctly read '

| a‘table This data, together ‘with the fact that very few stu-
:dents selected the R type problems in the deck, suggests that the -
:7ﬂread1ng" probiems may be rather easy for most f1fth3_and sixth-.
.gradeystudents: Several teachers commented that reading tables .
was not a new skill for fifth- and sixth-grade”students.- However,f
they did feel'that the lesson on.reading tables was'usefullfor
"motivation.' A1é¢; it is~posslble“thatathe‘high'performance'on
, problems concerned w1th read1ng a table is the result of their “

prlor experiences. with the lessons related to complet1ng tables.

'student has experiences with complet1ng tables } ' 5?“1 ;.ﬁ
bjective The problems related to this obJect1ve require the stu-
.dent to complete a* table: w1th two dategor1es The problems re-

lated to obJect1Ve 4(also,requ1re the student to complete a table"
- with two categor1es On'all.of-the problems related to these
two obJect1ves when the crlterion is "correctly complet1ng some
;',_of the” entr1es," 80 percent of the students met ‘the cr1ter1on
< This. level of success may perhaps be attr1buted to the large o .
'number of problems in the deck that were attempted where the '
4, student was (at least) ‘asked to complete a two category table

- Except for the “reading‘problems"'and lO_problems that'have ‘three .
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/&figg;; 12
QUlz"Results: FormA .~

W I - }
i D ppitapiad b - 5th-Grade = 6th Grade -
Problem No. Criteria® . Maximnmv Mean (N=41) Mean (N=54)

SRS 14 ) R 10 s w
0w S T .9
13) . B . o L%
| R R L 98
2 | correcf entries | 2 - 1.53 . _ 1.61 .
3‘ | - 1st entry.correct -1 ’. €.73 - :‘:77,
2nclix entry cqrrgci:_. R e .69
3rd entry correct - 1T .60 | ) 63
all entries correct 2 ' e1.31 | 1,38"
’ ,<  4; . cOrrectiheadings R o .86 'e‘. 91
i correct entries © 2 s 64
: éorrect-answer : I_A o 'g60‘ .63 -
5 | used~e table - fAA‘ 1 R L .50
| ,‘eridence of“a‘tab1e S _-___.64A R 67
" correct headings - ‘rl; i a2 :_ f .44
_m B S strueﬁurel error 1 *ﬂ" ;91 o L
- " ‘no execut1Ve error 1 .94 - §?94 ':;»
’ ) correct answer : DI R ‘.58‘"v_f e
@ r§ee p. 123 for deta1]s of the qu1z criter1a |
' Maximum refers to the total number of p01nts pos51ble on that item.
Coc For these problems only the f1nal answer was exam1ned L .
o : ‘ ' (cont1nued) |
) i L
| ’ "v l <
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’ Table 12"(Continued)

Quiz Results: Form B

R coomiad s b 5thGrade  6th Grade
Prob]em NO'.. Cr1ter1a e Maximum Mean (N 20). Mean (N=53)

L |
P E | -

17

)

) o
W e e
) selected 12 o L8 s e

- '-'(,, . 3 .‘ e 'selected 2 .' ( 1 | @,88 Lo .95 "
| | selected 4’ | 1 - 8 ;.92 ;'; s
| selected 6 - - 1 .87 . o
| ‘.h“ 2 "coﬁheEt'ehtries - 2 - 1.58 1.70
3 . 1st entry correct "~ .’ lﬂ;. C 371‘ A .;:76v
.‘2nd}entry correct - . ?'h S 4a.68 7 ”?ff'..73
,‘Q: . A-f;_i o ;v érd:enthy¢correct~ | 1 l _3 .67 T
| ‘f‘thh.entry»cehhect - .. :jl .69 o w74 . .
‘ailhentries cerﬁecth ,i.Z' . T.30; 1.40- K :
4 .'{", tbhrect”heédihgs' B | j; .8]_“-' o .QQ‘»” ’
o cdhrect.entries e ‘.}«2v o T.52f§~' | 1t63v- |
y I - eoh:;ctvanswef , ../ S o .63‘“} - .68
5  usedatable 1 .27 .29
| | ,eviq§nte of a table B t]; _‘-1_e .323-;:., 334
’ _.cerhect.heaqihge"" ‘f:]1'. f ' :23;3"' 5'a..25
. no structural error 1 %5921;:~' B I e
o executivé,erro; R .751_;’ .76
' {cbrtect answer . ) h j.j . *;35'f{ .38 !
| - 8 see p. 123 for details. of the quiz cr1ter1a *x;

A . b Max1mum refers to the tota1 number of po1nts pOSs1b1e on that 1tem "
' ? For these prob]ems on]y the fina] anSwer was examined. . - e

£
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1 categor1es, a]] of the prob]ems in the deck 1nvo]ve complet1ng
two category tablés. o o | o
bgect1ve The prob]ems re1ated to th1s obJect1ve a1so ask the stuAVt'

| dent to complete a table but now the tab]e has three categor1es

P Sixty- seven percent of the students correct]y comp]eted some of

the entr1es It 1s 1nterest1ng that on]y 67 percent were able

[ -
» . E

“to. comp]ete the tab]es 1n the prob]ems re1ated to o?Ject1ve three
whlle 80 percent Were successfu] 1n the probTems related to db--
JectiVes two and’ fpur.; 0n1y ten prob]ems 1n the prob1em deck |

| ask the student to comp]ete a: tab]e that has three categor1es
A]so oh]y six percent of the prob]ems attempted were th1s type

| It appears‘that the ab111ty\to comp]ete two category tables does '

/' "

: b L~ not necessar11y make one effé%t1ve at compJeting three category

tab]es “The teachers that haVe f1fth and sixth-grade students

' remarked that the f1fth graders had more’ d1ff1cu1ty comp]et1ng

Q.

the three category tab]es than the s1xth graders Th]S remark

is not supported by the qu1z results sfnce approximately 67 per-' 2
s \
‘cent at each grade 1eve1 correct1y comp1eted the tab1es 'It'_ '

is 1mportant to note that the obJectwve of comp]et1ng three- -,é‘;
hy the evaluation staff as an obJective o be measured by the e,

quiz stnce severa] prob]ems 1n the problem deck invo]ve three-

4

category tab1es

to th1s obaect1ve Was the’ same as that discussed for’ogéec

..

two, that 1s, "the student unll correct]y complete” §
aentries Y The resu]ts re1ated to th1s cr1ter1on are

_ above The additional oritenda for these prob]ems on tme q"]zlfi‘l

N : R - . ‘. SN : e . ’ s
AR - N s ‘ . .

. e,.'. ’

category tab]es was not an obJect1ve of the modu]e byt was 1nc1uded g

bjectfve 0ne of the cr1ter1a estab11shed'for the prod?ZMS re]ated S
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s . . . :

were that. the students wou]d (a) enter acceptable-tit1es'for the,wf
‘:KW__Qf;f} .fcategor1es -and (b) obta1n-the correct answer to the quest1on(s) | B

o Nearly 100 percent were ab]e to 1dent1fy appropr1ate head1ngs for
w1  L " the tab]es The prob1ems re]ated to obJect1ve f1ve also requ1red b
‘_?':.: ,;f; the student ‘to enter t1t1es for the cﬁtegories in the tab]es ”ﬁn :
o the prob]ems re]ated to obJect1ve f1ve near]y 90 percent entered ,
acceptab]e t1t1es Only three prob1ems in the booklet and 15 (10%)

prob]ems in the deck requ1re the student to*select t1t1es for the ”: L N

_ categor1es It appears that even though the modu]e does not\pro- . o
v1de a great dea] of pract1ce at 1dent1fy1ng t1t1es, the students -

were successful at th1s task with the prob]ems related to. ob- °

..

Ject1ves four and f1ve ' s - . "'h' e :*

-~
-

_.ﬂ., o . Nhen the correct answer is used as the cr1ter1on 66 percent
; C ? of the s1xth graders and 62 percent’ of the f1fth graders correct]y :/len:
~.;i* ‘l‘jp 501Ved the prob]em Reca]? that the data on prob]em card se]ec:'-
:ﬁ";' ‘tions shows that the prob]ems where the student s asked to answer
| f*‘); '"l'léa quest1on us1ng a table’ (types B and S pr1mar11y) were rated fore -

o Qdiff1cu1t than the prob1ems where they are’ not asked a quest1on '
y;h,“: i' Obgective -f For the prob]ems re]ated to th1s obJective the students
| ' ‘~t.,were not g1ven the framework for a tab]e nor were they to]d to

[ use a table to so]ve-the prob]emu Tab]e 13 shows that 39 percent "1"

- of the students used a table to obta1n an answer wh11e 27 percent

uused a tab]e to get a c0rrect answer S1xty nine percent of those

;that did use. a’ tab]e did get the correct answer wh11e only 36 per-

.‘cent of those who did not use. a tab]e found the correct so1ut1on

' 'H_Q ?'} ':Most of the clas es”scored be]ow 50 percent when the cr1ter1on is | ‘_4///
RN the correctvanSWer * ' e ‘ b

i) L
S D L 8

' "* This of course, may be due to the d1ff1cu1ty of. the prob]ems on
the quiz B o

?

v','_ , e ) K ) . .
o .!; - IR . 'IJQS}
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Ieacher~24*s student; performed cons1derably h1gher than the othe)
classes)- Th1s teacher did’ not.recorg fhe problem card select1ons
ﬁ‘. but d1d report that the students used the cards tw1c2 a week for '
4 T three weeks Teacher 24's 1mplementat10n procedures for\the\book-
| a et and the students charactegist1cs (e g., ab1l1ty levels, 'S6Cio
‘ ecdnom1c background) were s1m1lar to the other teachers and as a
" 1:\' . result do not appear to be the\reason for such 2 h1gh performance
) Although iny 49 percent of thl stud\nts obta1ned the ¢orrect
sqlutlon to*the two problems rglated to obJect1ve f1ve the per-
formance on problem fave on form A was cons1d bly h1gher than‘
C the performancékon problem f1ve on form B 60 percent versus 37 N
percent {see Table l2) Also 49 perceht of the students used a

table to solve problem f1ve form A, wh1le only 28 pe?cent used a

: table on form B. . - v? L o o
.+ _ ) \! - Table 13 S oo
L Percent of Students That Used Tables for the.
R _"“:'f Problems Related to ObJect1ve F1ve B
X ' - ' ) o *
R // " Used a Table R
" Used ‘. and got the. ﬁ%Tat1ve 4\ Corre
Table® - «.. Right Answer - Percentd’ " Answe
¥ E§;<i'ﬁ‘ 5 "28 ~ 60(44 15)b‘*- 36(32 4) | -56(73:25)f_<f4og32,
T8N s 8 Tgay) © 44,07 80(50,0) . 36(20,
05 . 5/6 ! 25  -44(zs, 15) : '-36 23&12),‘.,182(86,75)".-,2(23,
22 5/6 7 .30, 29(83[6) - 12(6,6) ‘;_4ﬂ(26,l00). 45(32
of 6 w21 . aA37, 7). ,'-25(22,4)J .59(59,57). . 41(26
L0962 =J29(13 16) 17(13,4)"  59(100,25), (88 :
R T 6 32 . 60(32,28) B 55(32,23) (92(l00'82) 8139,
Mean B 39(26,l3) o2y '8) | (23 52) '49(31,

P

Percent who used a table and got the r1ght answer qnv1ded by ﬁhe -

. _#?, percent who used a&table » _ _ . ’

'&f‘ b The f1rst number 1nd1cates the percent for form A and the second
& - _number: the percent for. form B ,
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iii. Summary - objectives one" through five." For the fifth-

’and\\ixth-grade students in th1s f1e1d test, near]y every student was

_cases were ab]e to 1dent1fy appropriate headings for a table. ApprOX*

able to read a table. Most students (89%) were able to generate some
entries in two-category tab]es.‘ Fewer studentS‘(67%) were able to

generate some. entries in-threecategory tables. The students in most

1mate1y 50 percent of the students obtained a cocrect solution to

{

L\Jthe prob]ems re]ated to’ ob3ect1ves four ‘and f1ve, however the per- .

hh w1th the qu1z resu]ts F1rst the data provided by three teachers

formance was cons1derab1y h1gher on formﬁA (60%) than on form B (37%)

»iv; Further ana]yses Two add1t1ona1 ana]yses are poss1b1e N

with respect to prbblem card se]ectnons w11{ be examined for a relation-

1)

ship between the number of cards that were attempted and the perfor-
mance on the quiz. Next, one teacher S c]ass_\as adm1n1stered the'"
modu]e qu1z w1thout hav1ng any. exper1ences with the problem deck.

This c]ass S, quiz resu1ts w111 be compared to the mean scores for a]]

o the students o . \ - -

Table 8 on page 131 shows the number of problems attempted for

' three: teachers; The students in c]ass 29 attempted 580 prob]ems

) 'wh11e 415 and 379 were attempted 1ﬁ the others Tab]e 14 Shows that //“

3]

,' the performance of class 29 was greater than or equal to both of the

cljss 29 attempted more prob,l ems of this type.. Problem number two

other c]asses for five of the e1ght categor1es S1nce most of the
problems in the deck ask the student to complete twdtcategory tableg

and,cTass’29 attempted the most prob1ems in the deck, it fo]]ows that
o : ) Y

‘ qa ks the student to comp]ete a two-category table and Tab]e 14 shows ooy

.that cTass 29 perfonned con§1derab1y h1gher than the others. This
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‘Table 14 -

Qulz Results on the First. Four

Prob]ems for Three Teachers
' ' Y Prob]em Number ~ o
Teacher  T(T-3]" T(AM4)”  1(B4) '3 4K 48 4C
29" 99 106087 .82 -58  84. 67 52
28 2 92 . 9% 6 5 8 6 52 -
- 08 89 - %2 83 - 64 58 9% 74 52

.

Entr1es in this column represent the mean percent of correct
answers for prob]em 1, part 1-3, on: both forms.

b (A4)vand 1(B4) 1nd1cate the ath part of number 1, forms A and
. B respective]y : .

€ 4A - Acceptable titles were entered C -
. 4B - Some entries were correct]y completed. A

4C - correct solution ‘ -

- trend was not present in problem four (4B) however\\the performance

scores for all three groups are near]y the same. When the co rect

I/,/7

‘age of correct soiutions than c]asses 28 and 08 on problems five. ‘The
ev1dence in Tables 13 and 14 shows that for these three teachers the’
c1ass that attempted mbre prob]ems in the deck genera11y performed
‘h1gher than the other two For the eight categor1es in Tab]e 14 it

is 1nterest1ng that the scores for class 29 are h1gher than thé mean

.7‘_,' scores for a11 students on only three categor1es G]ass 29 is pr1mar11y

T a f1fth grade class and c]asses 28 and 08 are completely fifth grade
.The grand means-were calculated with f1fth and sixth-grade o]asses and
. the 51xth-graders generally scored h1gher than the f\fthrgraders, es-.
- ec1a11 the sixth- raders fh c] ss 24. Therefore, it "appears that
oL ety : g

among the fffth-graders, the students that attempted the most ‘problems

.

-in the deck generally performed h1gher than the students that attempted

No1s2 /

so]qt1on 1S-the criterion, class 29 performed equa]]y we]] for problem

“number four. Also, Table 13 shows that c1ass 29 had a h1gher percente e

. rafd

x
)
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. fewer problems ' C]ass 05 contains.fifth-graders_and_genera11y per-
formed h1gher than c1ass 29. HdWever only approximate]y'30 percent
of ‘the students in class 05 are fifth- graders while over 50 percent

) are f1fth-graders in class 29.
. Teacher 09 was.111 for an extended period of time.f As avresuTt, ther
students in his class did not work -at all with the problem deck: before

the module quiz was administered. Table 15 shows that. the mean per-'
. ( R , A

. - oo ' . » .
- formadcefof the students in class 09 was higher than:the mean for all

studehts on seven of the e1ght categor1es However, when the students’

in c1ass 09 are compared to other s1xth-graders (Table 16), “the mean R

performance is higher on on1y three of the categories and by only one
| percentage point in each. For the categor1es in wh1ch the mean )or the '
students in clﬂ 09 is less than ‘the mean for all s1xth—graders, the

mean d1fference Jis six percentage poihts. TherefA&e it appears that

.amongﬁthe s1xth-graders, those students that atten;ted the prob]ems in

. the deck genera11y performed higher than those students who did not

atte;pf a;y of the problems.

v - -+ Table 15 ? ) . -,
' Quiz ResuTts for One Teacher Who Did
. Not Work with the Problem Deck
: . — . Problem Nufiiber « . .
. Teacher . 1(1-3)° 1(A4)~ 1(B4) 2 a 3 ap” 4B 4C
' 09 - ~'99 . 100 . 98 9 "8 92 8 63
ﬂ; "~ Grand o 'L o | ,
‘ Mean : oo K\g§~ o " '
o 9 _ % 81 & % 79 6
.. Teachers . ' ~

’ ‘ A
2 Entries in this column represent the mean percent of correct ‘
e ‘ answers for problem 1, part 1-3, on both forms. : ) e

1(a4) and 1(B4) indicate the 4th part of number 1, forms A and
B respect1ve1y T Y . .

" Cogp - Acceptab]e ‘titles were . enthd % / :
4B - Some entries were correctl& famp1eﬁk R
4C - correct’ solut1qn* : SN

,l‘; ; s'ﬁkeuz( - jl:'f
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Table 16

Quiz Results for C]asses w1t
S1xth Grade Students

-;f?e . C s . Problem Numberfffifl":
% Teacher .]([—3,) 1(A4) - T(Ba] ’/,L;%B : 48 4C
, . -

05 9% 100 100 [95%d NCIIEY

01 99 T 1000 100 - 98, 98 74

24 97 100 100 83"-¥7% 9% 84
09 99 100 98 ‘o4 81/ 63

Mean ~ 98 100 100 93 91 76

. ‘ . ’ ’ . .' - ' ¢ "v' A .,7 \ ~ ’

V. Summary of effectiveness.  This -‘1_ TN the evaluation

_’V\/‘—f. . .‘. __J v . _.. Y 1
© was pr1mar11y concerned with the students’ perform-nc-‘on the modu]e
quiz. It is.important to mention aga1n that th1s modu]e s part one

of a two-module sequence Some of the comments below m1ght no longer

N
' app]y if the second half of the sequence were developed.
1. Ihere,1s some evidence to suggest that the module may have had a
" positive effect on’ many areas (e.g., attitudes, ability, to solve

. problems using tab]es, etc.) (see b 139).
2. "Read1ng tab]es" may not be a new skill for the fifth- and sixth-

graders (see p. 140).

3. Most students were ab]e to comp]ete some entr1es 1n the two-
.category tables. The three- category tab]es were more difficult.
4. Most students were able to identify agpropriate titles for the

categories oﬁﬁa table.

1.

5. Most students d1d not use.a table to solve problems when the use’

of a tab]e was not suggested * However the percentage of students

* The "USe.oF a tab1e" was determ1ned by examining students' work on
the quiz. It is possible that students used tables byt d1d not .
draw the table on-the qu1z form.

!

-
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that obtained the correCt solutfon was higher among the students

that d1d use tables than among the students that did not.  This

suggests that the use of ‘a table did help the students to f1nd the
correct so]ut1ons to’ the problems.on the qu1z '

- 6. There 1s ev1dence that at grade five the students that attemﬁied
‘the most problems in the deck performed best on. the{qu1z A]so,
_there isgevidence that at”grade six the students that attempted
some prob]emsvin'the deck performed better than the students that

- did not attempt any problems in the deck. This suggests that
attempt1ng the prob]ems in the deck did have a positive effect on

the performance on the quiz.

4. ;Summaay'and RecbmmendationA"

"

The format1ve eva]uat1on of Using Tab]es to Solve Prob]ems was

conducted under the genera] des1%n of the format1ve eva]uat1on given \\\\-
in Chapter A of this report. Data,was collected concern1ng the three o
major questionsaof the. formative eva1uations related to the imp]emen—. .? u
'tation,.organfzation and content, and effectiveness of the module.

This 'section wi]l'summarize the results‘of the evaluation related to
~each of the major questfons. |

a. Imp]ementat1on i 5: - u

. 1. The 1nstruct1ona1 booklet and the problem dec‘\were implemented in . |
a var1et f ways. Every teacher fe]t that h1s/her methods were. b -
approprifi: for his/her students The recommended teach1ng pro-

| cedures g1ven in the teachers' booklet (see p 119 120) appear to be '

gne_method for using the-module. The teacher's booklet should list

'several of the methods ‘that have been used to implement the module.

aty
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2. It appears that the bookiet canibe\used‘in six days (one'day per .
lesson) mith most fifth-.anddstxth-grade Students. Lessons 2 and
3 shoutd be'shortened. mThe prob]em;deck was used for approximately
- i three weeks pr1or “to adm1n1ster1ng the module qu1z UA]] classes,
.however, d1d not spend the same amount of t1me w1th the problem
deck dur1ng the three weeks A] hough the teachers stated they
o fj could have used more time with. the deck, they felt that their pro-
cedures for 1mp1ement1ng the prob]em deck for three weeks were
adequate preparat1on for the qu1z The teacher's book]et does not
identify a rec?mmended amount of t1me for the students to work in
the deck. Even 1F//here is not a recommended amount of time, some |
d1scuss1on of this point should be included in the teacher's

bookiet . * , N N

3...Most of the'students were aliowed to select their own cards from
the detk. Three teachers reported the card selections W1th 580,
' 415 and 379 problems attempted in these c]asses The resu]ts
~on the module quiz show that the class that attempted the most
prob]ems generaliy performed better onh -the qu1z . The modu]e devel-
opérs have -not 1dent1f1ed a number of prob]ems that shou]d be -
attempted at each d1ff1cu1ty level. by students of d1fferent ab111ty
‘ ]e:/l§ £ven if such a number 1s not to ‘be 1dentzf1ed, some’ dis-
© . cussion shou]d beuprov1ded re]ated to the f1nd1ngs of this eva]ua—

t1on concern1ng the reTat1onsh1p between performance and prob]em

- "
card selectijons.*

* This dissue is d1scussed in the revised teacher 8 module developed
as a result of this report.

-

R N L




b. Organization and content: '

4, The "introductory" nature of thi-s_bmoduleb_and the role of "tables
in mathematical prohTem solving should be discussed in the teacher's
\ bodklet. | . _ | :
5. The teachers-had;difficu]ty identifying the.variety of ways one
7 .can generate'the entries in the tabTes If teachers are to use
s . this modu]e without the a1d of" in- service education, the teacher 'S
| ?“notes shou]d prov1de a detailed- presentat1on of the mathemat1cs in
dthe module.
6. The distinctions between all the prob]em types should be d1scussed
in the teacher's booklet.

’

7. Spec1f1c organ1zat1on and content ‘recommendations are included in

the sect10n titled ”0rgan1zat1on and Content” and in Appendix D.

Effect1yenes5' The section related to:the "effect1veness"

of this module was pr1mar11y concerned w1th the students' performance

- on the module quiz. The fo]]ow1ng“comments are related to the effec-
t1veness of the module;
, 8. Most students were ab]e to comp]ete some entries in the two-
category tables. The three-category tables were more difficult.
9. Most Students-did not ,use a“tah]e'(i.e.,;draw a table) to solve
: -a problem when the uselof‘a table was not suggested. The quiz
. _.results 1nd1cate that the percent of students that obta1néd the
' .-correct so]ut1on was higher among the~stud§nts that did use tab]es .‘
than among the students that g1d not
_'The teacher feedback and the resu]ts of the modu]e quiz provide
ev1dence of the "introductory" nature of the objectives of this modu]e
The deve]opment of the second part of this module would be a real
?, | contr1but10n'to its\potentia] effectiveness. - |

157
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